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PREFACE 


i 


Present thesis deals with the prepration of mixed 
phthaleins (phthal-as-eins) , and mixed succineins (succin- 
-as-eins) , derived from phthalic, tetra chloro phthalic. 


nitro phthalic and succinic anhydrides and colour of these 
dyes in relation to their chemical constitution. 


Chapter I is introductory and contains brief 
historical developments of light absorption and colour in 
relation to chemical constitution of organic compounds in 
general and dyes in particular. 


Chapter II contains discussion of the results 
obtained. The colour of these phthal-as-eins and succin-as- 
-eins have been explained on the basis of resonance taking 
place between neutral and polar structures of the dye molecule 
coniainlnq a qiiinonoidal system with an effective conjugated 
chain, FEMO (Free Electron Molecular Orbital Treatment) produced 
by H, Kuhn has been applied to determine the position of the 
absorption band of phenol and resorcinol dyes. The chemical 
structures assigned to different dyes on the basis of chemical 
reactions and spectral studies are discussed in the later 
portion of chapter II, 


The remaining chapter i,e. III# IV, V and VI consist 


of experimental part. Chapter III and IV have been divided into 
four sections each (i,e, 1,2,3 and 4), and chapters V and Vi 


have been divided into three sections each (i,e« 1,2 and 3) 


The chapters III, IV and V deal with the prepration i 

of dyes derived from keto acids of series A,B and C given I 

on page(63) respectively. Chapter VI deals with the prepration I 
of dyes derived from |i-aroyl propionic acids of series D i 

given on page (63) , i 

Tables giving brief account of each dye are attached ' 
in the end of the thesis, 
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INTRODUCTION 


: 1 . 
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PART -A 


Colour plays a peculiar dominant role in our life, 
and yet for the 'most part it is a role that goes largely 
unappreciated. Most members of the human race have the ability 
to perceive colours, and since the dawn of civilization man 
has attempted to reproduce the colours of nature, for both 
aesthetic and purely functional purposes. The exploitation of 
colour has never been as evident as it is today, and vast 
industries are now directly or indirectly dependent on the 
availability of artificial colorants. Colour making and colour 
using industries contribute greatly to the economy of any 
industrialised country. Because of the commercial importance 
of colouring matters, conciderable interest has been shown in 
the theoretical and eti^irical evaluation of relationship between 
colour and molecular structure. This interest has been accentua- 
ted by the widening areas into which colour and colorants now 
intrude, and colour structure relationship are now a value to 
scientists working in many seemingly unrelated disciplines, 

A brief examination of ones surroundings will soon 
convince him of how Intimately colorants invade our environment. 
Painted walls, clothing, carpets, plastic veneers, food all 
contain these substances. Even so called white objects, such 
as this page, are normally rendered whiter than white by the 






incorporation of special dyes# known as fluorescent brightening 
agents* Thus dyes and pigments become more than pretty chemical 
curiosities to the analytical chemists and forensic scientists, 
and also to the physicians in diagnostic medicine, and to the 
biologist involved in histological studies. Business and indus- 
try save apart, dyes and pigments enjoy their applications in 
1 2 3—30 

science , biology , medicine , engineering, architecture and 

31-»33 34 

technology , art and philosophy, psychology , and above all 

33 

in modern living . Liquid crystal systems, high energy radiation 

35—39 

sensors and organic dye lasers are further recent examples 

of the varied uses to which synthetic colouring matters can be 
put* It is perhaps than not surprising that the Organic chemists 
has been called upon to provide colorants for a bewildering range 
of applications, and this demand currently continues unchecked. 


NATURAL COLORANTS i 


In anciant times, the materials used to produce colours 
were a few in number and were obtained from vegetable or animal 
sources. Three of the most prized colours were* the blue of 
Indigo which Egyptians have been using as early as 3000 B.C., 
the rM of Medder, known as Turkey red or Allzarim apd then 
yellow of Saffron, obtained from 'Carthamus tinctorious ' * Other 
colouring matters were those of animal origin, ’Tyrian purple', 
obtained from a small snail 'Murex bandaris' and 'Cochineal* 
obtained from dried bodies of female insect, ' Caecus cacti ' * 








SYNTHETIC COLORANTS * 


The modern synthetic dye-stuffs industry, which now 
utilizes multibillion dollar capital, owed its creation to the 
academic researc^i of Perkin and the vigorous progress of its 
early years is the efforts of such leading organic chemists like 
Hofmann, Baeyer, Caro, Griess, Graebe, Liebermann, Otto Fischer, 

A i 

Emil Fischer, Witt, Nietzki and others. Subsequently, the 
development of organic dyes passed largely into the hands of 
research chemists, more actively concerned with the industry, 
such as Sandraeyer, Heumann, Schmidt, Green^^ etc. 

As early as 1843, Hofmann had observed that aniline 

as prepared at the time gave red colour under certain conditions, 

43 

In 1856 Perkin oxidized aniline sulphate with potassivun 
dichromate and obtained a purple dye called MAWE. 










NHa 




Mauvein 


Mauvein or Aniline purple, which became the first 
coaltar dye to be manufactured commercially, and was the sansatlon 
of the 1862 World Exhibition in London, The first' coaltar dye 
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cought on and the race for new dyes and colours began. From a 
waste product coal tar was transformed into a comodity of useful- 
ness. Synthesis of Martius yellow, Caro's Indullne Blue and 
Hofmann's violet followed quickly and accepted widely. The 
discovery that colouring matters could be prepared by oxidation 
of aniline led to the study of the behaviour of this base 
towards various other oxidizing agents. Soon thereafter the ' 

bright red dye PUCHSIN was prepared in 1859 by Verguin in 
Lyons, Prance, by oxidation of aniline by tin chloride, vhich 
made even greater impact than MAUVE. After Hofmann showed that 
PUCHSIN is a derivative of the TRIPHENYL METHANE, this class of 
dyes was investigated extensively and came into widespread use. 

The discovery of the early synthetic aniline dyes was 
necessarily the result of Intuitive following of clues derived 
from fortuitous experiments, since the constitution of even 
benzene was unknown. In 1865, Kekule published his theory of 
the structure of benzene, and thus paved the way for elucidation 
of structure of organic compounds aromatic in nature and for the 
development of the dye industry on a rational basis. The artifi- 
cial dyes, although more brilliant, were Ipss permanent than the 
natural dyes. Chemists set to work analyzing the structure of 
the natural products^"^ The structure of alizarin, the popular 

red dye from root of madder, was quickly determined in 1868 by 

Carl Graebe and Gafl Liebermann^^ to be a derivative' of 

Anthracene. Benzene, naphthalene and anthracene are colourless 









products of coal tar distillation. By sin^jle chemical addition 

50 

of chromophoric groups # beautiful dyes can be created. This 

finding in the nineteenth century excited the fashion world to 

colourful fantasies, Graebe and Liebermann in 1868 afforded 

51 

synthesis of alizarin . In 1869 Graebe, Liebermann and Perkin 

achieved its commercial production. This followed the production 

of a family of alizarin like dyes with different colours. In 

1871 FLUORESCEIN was prepared by Baeyer and in the same year 

CARO prepared Eosine after the commercial production of resorcinal| 

Whilst attention of chemist was directed towards the synthesis 

of alizarine, another class of dye stuffs - the azodyestuffs - 

appeared in commerce in 1876. Griess had already synthesises azo 

compounds in 1862, and one member of group BISMARK BROWN had 

already been prepared on commercial scale since 1863, In 1875, 

Caro discovered CHRYSOIDINE, indicated the technical value of 

the Griess method of preparing azo compounds, when azo-dyestuffs 

were first introduced, it was considered that only orange and 

yellow colours could be obtained in this series. This idea was 

dispelled by discovery of FAST RED-A by Caro in 1878? thus 
52 

Heinrich Caro contributed much to the synthetic dye industry. 

Since then the progress in the field of dyes has been 
very rapid^^”®^. To list a few milestones in the progress -Direct 
dyes from azo compounds for cotton were introduced in 1880? 

Sulphur colours from coal tar derivatives in 1893? A,nthraquinone 
dye. Vat dyes, in 1901? Azoic dyes or Ice colours in 1911? 


■i 















Acetoacetanilldes In 1923; Phthalocyanines in 1934; Fluorescent. 


Brightning agents in 1940 and Fibre Reactive Procion dyes in 


1956, Thus natural dyestuffs were almost comp letely^" displaced 


by synthetic colorants. Fundamental research on new dyes is 


8!2«»Q 

constantly in progress and thus synthetic dyes are 


dominating the field now. Today the industry occupies an 


important place among the major chemical industries. 


-PIGMENTS t 


Dyes for solvents, oils, waxes or plastics are either 


soluble in these media, els, so finely divided that they may be 


effectively dispersed through out to give high colour strength, 

Q7 

These insoluble colouring substances are called PIGMENTS . 


CLASSIFICATION * 


The synthetic dyes have been classified in various 


ways, but the following two are important one. 


1. ON THE BASIS OF METHODS OF APPLICATION 


On the basis of m^hods of application dyes have been 
classified into following types j“ ' 


(i) Acid dyes 


(ii) Basic dyes 


(iii) Direct dyes 


(iv) Mordant dyes 


(v) Ingrain dyes 


(vi) Disperse dyes 


(vii) Vat dyes (indigo and anthraquinone dyes) 




(viii) Sulpher dyes 


(ix) Synthetic fibre dyei 


OJ:her synthetic dyes. 


These contain acidic or basic groups #nd combine with 

r 

polar groups in the fibre, such dyes colour a fabric directly 
when the fibre is immersed in a hot aqueous solution of the dye. 
Direct dyes are used to dye wool and silk. The two examples are, 
Naphthol yellow and Martius yellow. 


(ii) Mordant Dyes s 


The class of dyes require a pretreatment of the fibre 
with a mordant material designed to bind the dye. The mordant 
becomes attached to the fibre and then combines with the dye to 
form an insoluble coloured complex. This complex is called a lake, 
Commonly used mordants are the oxides of aluminium, iron and 
chromium. Alizarin is an example of a mordant dye. It gives 
different colours when used with different mordants. It gives a 
red colour with aluminium and tin salts, brownish red tones with 
a chromitun mordant, and. black violet with an iron mordant. 




+ F>CbY-€ 


Ocn 




Alizarin 




n 


(iii) 


^ The azo dyes are good example of ingrain dyes. The 

cloth to be dyed is first soaked in an example solution of a 
phenol (usually Naphthol) and dried. It is then immersed in a 
cold alkaline solution of a diazonium salt. 


(iv) PisT 


These dyes are involuble in water, but are capable of 


dissolving certain synthetic fibres. Disperse dyes are usually 
applied in the form of a dispersion of finely divided dye in a 
soap solution in the presence of some solubilizing agent such 
as phenol, cresol, or benzoic acid. Celliton fast pink B 
(l~amino, 4-hydroxy anthraquinone) and Celliton fast blue B 
(1,4-N, N’ -dimethyl amino anthraquinone) are exan^les of 
disperse dyes. 


N-CHs 


sns 




si-cH- 


Celliton fast pink-B 

( 1-araino, 4-hydroxy 
, anthr aqui none) 


Celliton fast blue-B 

(1,4-N,N' dimethyl 
anthraquinone) 






These dyes are involuble in water, but on reduction 
with sodium hydrosulphite yield alkali soluble forms (Leuco- 
conpounds) which may be colourless. It is in this form they 
are introduced into the fabric. The reducing operation was 
formerly carried out in wooden vats, giving rise to the name 
•VAT DYES'. After the reduced dye has been absorbed in the fibre. 
The original insoluble coloured dye is reformed by oxidation 
with air or chemicals. Indigo is the best vat dye. 










o-H 


Indigo blue 

(Blue? water involuble) 


Indigo v^ite 

(Colourless I water soluble-* 
A Leuco-corapound) 


2« ON THE BASIS OF CHEMICAL COMPOSITION & STRUCTURE :■ 


Chemical dyes have been classified into a number of 
classes. This classification is mainly useful for the chemists, 
^ho are mainly interested in the chemical constitution of the 
dyes. 


(i) 

Nitroso dyes 

(ii) 

Azo dyes 

(ili) 

Nitro dyes 

(iv) 

Diphenyl methane dyes 

(v) 

(vii) 

Triphenyl methane dyes 

Phthalocyanine dyes 

(vi) 

Heterocyclic or Azine d 

(viii) 

Vat dyes s a. Indigo dyes 

b. 

Anthraquinone dyes 

(ix) 

Sulphur dyes s a. Thiazine 

dyes 

b, Thiazoles 


c« Sulphur blacks, 

(x) Xanthen dyes s a, Pluoranes b, Phthaleins 

c. Pyronlnes d. Succi'nelns 

e. Rosamines &. f, Rhod amines. 

The present thesis deals with phthaleins which are 
quite related to xanthen dyes having a common structural feature 
as shown in (a), and succineines having a structural feature as 
shown in (b) . These dyes are prepared by condensing various 
phenols, aromatic aminophenol with phthalic anhydride or s\jb- 
stituted phthalic anhydride and succinic anhydride respectively 
in the presence of a dehydrating agent (anhydrous zinc chloride, 
cone, sulphuric acid) , 




Xanthen (A) dyes are characterised by the presence 
of dibenzopyran nucleus (C,D) . They have been classified 


invarious way; with special names for groups and sub-groups. 

Most conveniently these have been devided into three general 

r-% 

groups; an acid group characterised by hydroxyl substituents 
for e.g. fluorescein (C) , a basic group characterised by amino 
substituents e.g. rhodamines (D ) , and a mixed type characterised 
by both an amino and hydroxyl substituents, the rhodols. 



XANTHEN (A) 


3H-ISO xanthen (B) 





Fluorescein (C) 
(Quinonoid foirm) 


Rhodamines (D) 
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PART - B 


RELATIONSHIP BETWEEN COLOUR AND aiEMICAL CONSTITOTION OP THE 
MOLECULES 


.49 


Graebe and Liebermann in 1868 painted out that 
unsaturation was important for producing colour and that 
reduction of coloured compounds always resulted in the formation 
of colourless .products for e.g, 

^(i) Glyoxal is coloured but its reduced product is colourless, 

(ii) Azobenzene is coloured but its reduced product ‘hydrazo- 
benzene* is colourless. 


H - C = 0 

I 


2H 


CHjOH 


H - C 


CH2OH 


Glyoxal ( Coloured) 


Ethyleneglycol (Colourless^ 




2H 


CgHgNH-NH-CgHg 


Azobenzene ( Coloured) 




Hydroazo benzene ( Colourless) 


These unsaturated colour bearing groups are called as 
chromophores and the substance containing chromophoric groups 
are known as CHROMOGENES, Besides these unsaturated chromophoric 
groups the other groups by its presence in the molecule caused 
an intensification of colour. These groups were called Auxochromes , 



The important auxochromes are hydroxyl and amino groups. These 
groups did not in themselves produce colour. The auxochromes 


could produce either a hypsochromic effect i.e, a shift in the 
absorption band to shorter wavelength or a bathochromic effect 
i.e. shift in the absorption band to longer wavelength. O.N. 

Witt (1876) in his ® Chromophore“«aiaxochrome theory^ brought 

fourth the importance of unsaturation in the appearance of 

98 99 

colour. Later on Neitzki , Armstrong etc, gave their theories 
regarding colour and chemical constitution. All these theories, 
rules and suggestions interpreted colour in the term of structure 
without much regard to Its physical cause. Later on it became qu- 
^Ite evident that although these theories, rules and suggestions 
were very helpful as guide in the production of dyes but have 
very limited validity and on the basis of these no general 
relationship between colour and chemical constitution could be 
evolved , 

A complete and satisfactory explanation of colour of 
organic compounds was found to be associated with the absorption 
and transmission of light and in general with the spectrum of the 

molecule. The absorption of light was recognised to be associated 

% 

with certain process of molecular energy changes and the processes 
could also take place with many other substances, besides those 
appeared coloured to the htunan eye. The colour as it appears to 
the hximan eye, is only a special case of the general features. 
of the phenomanon of absorption of electromegnetic waves and the 


colour of a substance for which human eye is senstive, is 
determined by the selected absorption of the light consisting 
of those waves the phenomenon of absorption of light is not 
limited to visible part of the spectrum only but takes place 
in the ultraviolet and infra red portions as well. 

Since white light irr^arts different colours to 
different chemical compounds# it is abvious that colour is a 
function of the chemical constitution of molecules. 


ABSORPTION OF LIGHT BY MOLECULES : 

The wave particle duality of matter when applied to 
electromagnetic radiation and to atomic particles, from the 
basis of the quantum theory which gives the de-Broglie relation- 
ship • 


— ( a) 


where p is the momenttom of the particle^ 
and h is the Planck's constant. 


is its wavelength 


The absorption and emission of light by matter'^'^^ is 
explained by the wave property of light. An electromagnetic 
wave is characterised by an electric vector E# and a magnetic 
vector M# which form a mutually perpendicular set of axes with 
the propagation vector C, If the light is monochromatic of 
frequency iJ , then the arrplitudes of the electric and magnetic 
vectors vary periodically according to the expressions. 



E (x,t) = Sin 2 TT )) (x-ct + cj> ) — (b) 


M (x^t) » Cos 2 TT V (x-ct + cp ) — (c) 

where x is the coordinate in the directions of the light 
propagation# t is the time and <p is a phase vector. The 
absorption of light arises mainly through the interaction of 
the electric vector of the light with the electrons and nuclei 
in the molecule. The magnetic vector is only important for an 
understanding of the phenomenon of optical rotation. A molecule 

' ' ft 

which is initially in a state K can absorb light of frequency 
')) , providing there is a state y n which has energy greater 

than y K by an amount, 

E = En-Ek^h^? = hc/>^ — (d) 

and it is said that molecule has absorbed a photon of energy 
h")) and is in excited state n. The stability of the excited 

state is limited, and after a very short time e.g. less than 

-»8 

10 Sec, the excited molecule dissipates its excitation energy 
and comes back to the ground state K, 

A molecule can exist in many excited states correspond- 

ivig to its changes in rotational. Vibrational and electronic 

energies, all of which are quantised. Therefore, the absorption 
101 

spectra can be further classified into three t^'pes , 

(i) Pure rotational spectrum which is associated with 


changes in the rotational state of the molecules, without 


states. 




je 


simultaneous changes in the vibrational and electronic 
Since the separation in energy between the various rotational 
levels are relatively small, it follows from equation (d) that 
the corresponding frequencies are relatively low. The pure 
rotational spectra of all substances, therefore, occur in far 
infrared and microwave regions. 


(ii) Rotation-vibration spectrum is associated with 

transitions in which the vibrational and rotational states of 
the molecule are altered, but in which the electronic states 
remain unchanged. The energy differences are greater here than 
in the pure rotational spectrum and, accordingly, the absorption 
occurs at shorter wavelengths, viz in the near infrared region. 


(iii) Electronic spectrum which arises from transitions 

between electronic states, usually accompaiped by simultaneous 
change in both the vibrational and rotational levels. Therefore, 
a broad absorption band instead of a sharp line is observed. 
Relatively large differences are Involved in the electronic 
spectra, which occur at shorter wavelengths i.e. in the 
ultraviolet and visible region. 


Since the electrons can only be raised to certain 
energy levels (i.e. an electron must occupy some definite 
orbital), must have definite value i.e. absorption of 

light by a molecule is not Indiscriminate (continuous) but 
^elective and this gives rise to colour. A part from the 




29 ' 


I 

'3 













frequency of the absorption band, colour also depends on the 
intensity of the absorption which itself depends on the 
probability of transition between the two energy levels 
concerned. The probability of the photon being absorbed 
depends on the magnitude of the transition dipole moment 


between the two states. 
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Light absorption by a molecule can only occur 
when the dipolemoment changes in that molecule, T,he more 
symmetrical the molecule, the smaller is the possibility 
of a transition dipole, and, therefore, the less likelihood 
of the absorption of light by the molecule. Calculations 
have shown that the greater the transition dipole, greater 
is the intensity of absorption. 


The introduction of, a group into a molecule which 
decreases S3mmetry will thus increase the transition dipole 
and consequently increases the intensity of absoption. At the 
same time, however, new 'resonance paths' may be introduced, 
and hence not ohly a change in intensity of absoption occurs due 
to an increase in transition dipole, but there is also a shift 
of the band to longer wavelengths. 


ELECTRONIC ABSORPTION SPECTRA AND COLOUR OF DYES J 


To understand the colour of a compound it is necessary 
to have a knowledge of the electronic structure of the molecule 

i 

and its effect on the absoption of the light in the visible and 


near 


ultraviolet region of the spectrum. For this purpose three 


lain theoretical approaches to the problem have been made ’which 


are- 


(i) The Valence bond (VB) or Resonance Theory. 

(ii) The LCAO (Linear Combination of Atomic Orbitals) or 
molecular orbital theory. 

(iii)Free Electron Molecular Orbital (FEMO) theory. 

In the following account the first two methods are 
briefly described, while the third method is considered in some 
detail in connection with the phenomenon of light absorption. 
The FEMO approach is the most recent, the least known, and in 
many respects the sinplest of the three. 


THE VALENCE BOND OR RESONANCE THEORY : 


The early studies of light absorption, it was observed 
that certain molecules absorbing in the visible region could be 
represented by two equivalent resonating structures, between 
which an oscillation of, bonding was believed to occur. Burry^®^ 
was the first to suggest that the colour was actually due to 
such oscillations, but due to rapid development of quantum theory 
this observation was modified by various investigators. Lewis 
and Calvin^^^, Pauling^^^ 106 ^ Forster^^*^ and Knott^^® have 
proposed that the colour of dyes is associated with the resonance 
between two or more structures which differ by displacement of 
•an electron charge from atom to atom of the dye molecule. 


Hi 




Lewis and Calvin 


-t. 
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Lewis and Calvin have been able to show that colour 
also depends on the number of electrons involved in oscillation. 
Larger the number of electrons involved in oscillation deeper 
will be the colour. 


It has been found that increased conjugation in a 
molecule shifts the absorption band towards longer wavelengths 

A 

and thus it deepens colour e,g.(l). 


-=">iKg> 

I (Diphenyl polyene^ 


n 0 1 2 3 4 5 6 7 


^-max 2515 3190 3520 3770 4040 4240 4450 4650 



^rom the following equation t 

E*En“Ek = hx7 »= hc/;i^ — (d) 

It is evident that factors responsible in decreasing 
of AE will shift the band to longer wavelengths. Resonance 
among the charged structures lowers the energies of both ground 
and excited states, .and since charged structures contribute more 
to the excited than to the ground state, the lowering of enerqy 




will be more prominent in the former than in the latter. Thus 
a greater resonance among the various charged forms results in 
a deepening of colour. 

From the above going discussion it can be inferred 
that a given chromophore will not necessarily give absorption 
bands in the same position of the spectrxmi, the rest of the 
molecule also affects it. Benzene has a definite ultraviolet 
absorption spectrum (255 nm) # ethylene has a ultraviolet spectrum 

I 

(185 nm) , allyl benzene has a spectrum (249 nm) which is equivalent 
to the superimposition of all these spectra of benzene and ethy- 
lene. However, styrene has a quite different spectrum (28-2 nm) 
where the fine structure of benzene is absent. Therefore, it can 
be observed that in styrene, the benzene nucleus is not in the 
same state as it is present in benzene itself or allyl benzene. 

This observation can be explained by assuming styrene to be a 
resonance hybrid of the following structures* 



H=CH. 


CH-CH, 



(III) 


The cyanine dyes studied by Brooker and his Coworkers ' 
are intensively coloured substances exhibitting a high degree of 
^psonance. These dyes can -be represented by the general structure 








fVa and Vb) . 

R 2 N - (CH=CH) jj^CH»NR' 2 
(Va) 


© 


R 2 N = CH(CH=CH)^ -NR 2 
(Vb) 


If aromatic ring systems are made part of the conju- 
gated chain of a cyanine, the characteristic properties of the 
chromogene are not altered. Thus the system will still be 
isoconjugate with an odd alternant hydrocarbon anion, and will 
absorb at long wavelengths by virtue of the presence of a non 
bonding molecular orbital. The di and Tri-aryl methane dyes are 
the example of this type. 

Thus for e.g. Michler's Hydrol Blue (a diaryl methane 
dye) which is resonance hybrid of two equivalent structures 
(Via and VIb) , absorbs at 607.5 nm in 98% Acetic acid. 



CH — ^ 


CH3 

CH3 


(via) 







CH3 


(Vlb) 


The Auramine (VII) , an important commercial dye of 
^diaryl methane series, which is formed by the attachsnent 





an amino group to the Central carbon atom of Michler's Hydrol 
Blue, shows large hypsochromic shift that results from the 
strongly electron donating amino group* It absorbs at 434 nm 
in ethanol* Substituents other than amino exert a hypsochromic 
^shift related to electron donating ability, for e*g. attachement 
of the weaker ethoxy group to the central atom of Michler's 
Hydrol blue given a smaller shift, and the dye is purple 
( A-niax calc. 525 nm) * 



(VII) 

The triaryl methane dyes, on the other hand, can be 
divided into two distinct types, those with two terminal amino 
groups e*g. Malachite green (VIII) and those with three terminal 
amino groups, e.g* crystal violet (IX) * From the foregoing 
description it would be expected that resonance among an 
increasingly larger number of resonating structure would 
deepen the colour* But the case of Malachite green (VIII) and 
crystal violet (IX) , proves contrary to the expectation as 
the colour of former is deeper than the latter* Malachite green 
has two resonating forms where as crystal violet has three 
resonating forms* 



””■22 X-'mcx.x sagirm 

nx) 


have shown that the two transitions are polarised along mutually 


Let us consider the hypsochromic effect shown by 


substituting dimethyl amino group in Malachite green to get 




crystal violet. According to resonance theory the crystal 
violet ion possesses a high symmetry# consequently a number 
of level will have the same energy value (degeneracy) although 
the total number of levels has actually increased and this is 
responsible for the remarkable hypsochromic effect. The averaae 
separation of oscillating charge is# however# increased so that 
^^.the absorption band is displaced towards shorter wavelengths 
while the intensity has increased due to the increase in the 
absorption probability proportionately with the increase in 
the nximber of corresponding levels. Lewis and Calvin^®^ proposed 
that the oscillation of a charge along one direction only (say 
horizontal) is responsible for the production of colour. In 
Malachite green all the positive charge is involved in the 
linear oscillation (horizontally) while in crystal violet the 
positive charge can oscillate horizontally as well as vertically. 
Thus 2/3 of the positive charge is effectively oscillating 
horizontally in crystal violet. Hence Malachite green has deeper 
colour than crystal violet. 

MOLECULAR ORBITAL (MO) THEORY : 

According to the theory of molecular orbitals (MO) 
the absorption of ultra violet and visible light corresponds to 
the disturbance of the electron cloud of a molecule, resulting 
in the formation of an electronically excited state. According 


to quantum theory# a moleciale can exist only in a limited number 
of discrete energy states. The electronic structure of a molecule 




can then be built up by feeding the electrons one after another 
in the lowest available quantum states in accordance to the 
Aufbau-Principle, A concept of united atoms i.e, an atom whose 
atomic number is equal to the sum of those of the two separated 
atoms is helpful to understand the filling of electrons in the 
M.O, The electrons which in the united atom occupy an excited 
level are the 'loosening' or antibonding electrons and those 
which do not are the 'bonding' ones. Electrons in the atoms 
which remain unaffected by the process of molecule formation 
are said to be 'non-bonding* electrons. 

It is possible to consider the phenomenon of light 
absorption from the point of view of M.O, A molecule is excited 
when one electron is transferred from an Orbital of lower to one 
of the higher energy. Such transitions can occur only between 
'Permitted' orbitals. In molecules a g state must go to U state, 
or Viceversaj transitions U-U* and g-g* are forbidden (U stands 
for antibonding molecular orbital and g for bonding molecular 
orbital) , 

The ethylene molecule in its ground state has, in 
addition to cr bond, a g orbital (bondirtg orbital) , and in 
the first excited state a u orbital (antibonding orbital) in 
which one electron has been excited. For the transfer of one 
electron from a jj* g to a "jf u orbital, a large amount of energy 
is required and the molecule absorbs in the ultra-violet region. 




In compounds containing two or more double bonds in 
conjugation delocalisation of bonds takes place and the molecular 
orbital formed covers all the carbon atoms of the system. The 
electron, therefore, has greater freedom of movement than in 
localised bonds and the total energy of the system is lowered 
which decreases the energy difference ( A E) between the highest 
occupied and lowest unoccupied Pi -orbitals. Thus as the conju- 
gation extends, the absorption of light takes place at longer 
wavelengths. ‘ , 

Benzene molecule is symmetrical with all the carbon 
atoms having equal charges of unity and hence there is no 
transition dipole in the benzene molecule. It is not expected 
to absorb light and hence it is colourless. However, a weak 
absorption in the ultra violet region is exhibited. Nitrobenzene 
is not symmetrical and has unequally charged carbon atoms. 

Unequal charge produces a definite dipolemoment in the compound, 
which is responsible for the high transition dipole, and 
consequently absorption of light may be expected at longer 
wavelength, further more .since nitrobenzene has an extended 
system of conjugation, the energy difference between the 
highest occupied and the lowest unoccupied orbital is decreased, 
and so that it absorbs at longer wavelengths than that of 
benzene, Nitro aniline (orange red) having more extended 
conjugation and greater separation of charge, absorbs light 
at longer wavelengths than Nitrobenzene and Aniline, Thus in 



general any group which conjugates with benzene ring shift the 
frequency of the absorbed light to lower region. 

The valence bond approach to colour is only satisfactory 
qualitatively, but the M.o. method appears to be more promising 
from a quantitative point of view. It has been possible to 
calculate the light absorption of many molecules with its 
application, and a good agreement has been obtained^^'^ between 
calculated and observed values. 

FREE ELECTRON MOLECULAR ORBITAL (FEMO) THEORY j 

u- already been shown in foregoing discussion that 

all dyes of practical interest have a complicated constitution 
and the colour is strongly Influenced by even a slight structural 
changes. Hence the problem of predicting the colour of Organic 
dyes from quantum mechanical consideration is necessarily an 
intricate one. To avoid a rigorous mathematical treatment in 
solving this problem, it is essential to consider a highly 
sinplified quantum mechanical model, which was originally 
proposed by Sommerfield^^^ to describe the metallic state. 

These ideas were later on extended to. Organic molecules by 
Bayliss , Simpson^^"^, Kuhn^^®~^^^ and Platt^^° which formed 
the basis of the method known as the FEMO method. This method 
has been successfully applied to spectroscopic problems. 

The free electron method is the simplest of the 
molecular orbital method for conjugated molecules, and in certain 













c^ses can be remarkably successful in the calculation of 
transition energies. Similar to valence bond and molecular 
orbital treatments, in FEMO treatment too, all the carbon and 
hydrogen atoms are presumed to lie in one plane, so that various 
atomic orbitals are of either sigma or Pi types. The fundamental 
approximation in this approach is the sigma Pi separation 
Eurinciple, i.e. the asstunption that the sigma and Pi-electrons 
can be treated independently. Consequently this assumption 
specifically a characteristic feature that the electrons in 
conjugated Polyenes behave as if they were in one dimensional 
box, which means that their potential energy is set equal to 
zero at all points inside this box. The length of this box is 

supposed to be approximately the same as that of the conjugated 
system. 

According to wave theory of matter the motion of 
electron backwards and forwards across the molecule can be 
described by a wave, whose wavelength A is given by the well- 
known de Broglie relationship (1) where h is Plank's constant, 
m the mass of the electron and v the velocity of the electron. 


A = h/mv 


( 1 ) 


Permanent motion of electron is only possible if the associated 
wave motion does not set up destructive self interference. Expre- 
ssing this limitation on the wave motion in mathematical form. 


A/2 


( 2 ) 





where L is the length of the potential well and n# is the guanttim 
number of the energy level which is restricted to the integral 

values 1, 2^3,4, 5,6 . The velocity of the electron can 

be evaluated from equation (1) and (2), whence 

V = n.h/2m,L (3) 

The energy of the electron will be sum of its Kinetic energy 
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(V2ntv ) and its Potential energy (arbitrarily zero) and this will 
correspond to theenergy of the molecular orbital in which the 
electron resides, i.e. 

En = V2mv^ *= n^hVsm.L^ (4) 

U 

Equation (4) indicates that the electron can be confined to 
a series of molecular orbitals, depending on the magnitude of 
the integer n, a quantum number. The energy of the orbitals, 

En, increases with n, as does the number of nodes in the mole- 
cular orbital wave function. No limitation is placed on the 
niomber of possible orbitals. 

The TT electron structure of 1,3 butadiene is then 
obtained by assigning two electrons of opposite spin to the 
lowest orbital (n®l) and two similarly spin* paired electrons 
to the second orbital (n=2) . The absorption of light is then 
assumed to involve promotion of one of these four electrons to 
any of the higher energy vacant orbitals. Equation (4) can then 


be used to calculate transition energies. The only uncertain 


parameter in this equation is L, the length of the potential 
well. It is usual to regard the L as equal to the length of 
the molecule (assuming that the molecule is distorted into a 
straight line ) , plus one additional bond length at each end of 
the molecule for e.g, 1,3 butadiene has an average bond length 
of 1,4A°, which gives a value of 7A*^ for L. 

equation (4) , the transition energy for the 
promotion of an electron from an orbital n to orbital n +1 will 
be given by 

h^ 

En ^ n +1 ^ — ( 2 n+l) ( 5 ) 


8 m, L‘ 


To evaluate the transition energy of the first absorption band, 
the value of n for the highest filled orbital must be found. A 
neutral Polyene with N atoms will have N-electrons, and thus N /2 
molecular orbitals will be occupied, i.e. the quantum number for 
the highest filled orbital will be equal to the number of atoms 
divided by 2, Thus the transition energy is given bys 


£.E = 

8 m. 


(N/2+1)2 . (N/2) —ft (N+1) „( 6 ) 

8 m. L 


This expression can be modified further by 'recognising that 

L= (n+l)d, where d is the inter nuclear bond length (assumed 
uniform) $ 


E. = hVsm.d^ = l/(n+l) 


P,or 1,3 butadiene, 6 or 7 give a first transition energy of 


I 
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about 3 X 10 cm , or a wavelength of 325 nra. The experimental 
value of 220 nm may seem inductive of poor agreement, but in view 
of the many gross approximations in herent in the FEMO method, 

and its great simplicity of approach, the agreement is remarkably 
good. 

When an electron is supposed to stay in side a rectan- 
gular box the- standing waves are obtained only under certain 
conditions and the Kinetic energy, E=m/2 (v^x+v^y+v^z) , where 
vx, vy and vz are the respective components of the velocity of 
the electron parallel to the three edges of the rectangular box, 

is restricted to the discrete values represented by the following 
expression* 

En » m/2 — \ ^ \ ^ \ ^ 


hnx 

2Am 

\2 

-) M 

, 2Bm J 

/ hnz \ ^ 

1 2Cm 7 

nx^ 

2 

+ — 2- 
B 

* 1 
^-- 5 - 

( 8 ) 


It can be well noted here that a close analogy exists between 
the equation (4) and (8) . 

^ Though a satisfactory method for 'the direct comparison 

of the calculated value with that of experimental data has not 
been yet found, still a simple application and extention of the 
treatment permits a determination of the position of the absorp- 
tion band of simple dye in the visible region. It can be noted 
that the first electronically excited state of Polyene of a simple 




lit. 


it 


dye containing conjugated chain is derived from the corresponding 
gtFOup state by the promotion of an electron from the highest 
occupied level to the lowest unoccupied level. 

The series of the compound known as Cyanines typified 
by (x), are ideally suited for the FEMO method, since they show 
appreciable bond uniformity, the uniformity of bond length arises 
from the resonance interaction (X^) < > (X^) 


Me2N -• ( CH=CH) m-CH=N Me2 


(x^) 


Me2N=CH(CH=CH) m~N Me 2 


A symmetrical cyanine dye molecule such as (XI^) may be consi- 
dered here in order to find a simple plausible explanation for 
its electronic absorption band in the visible region, here the 
C,N and H atoms are linked by <7- bonds and are located in a 
common plane (Fig,Xl“) , 






CH3 


(yia } 



'CH3 


lyib) 
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Each carbon atom and each N atom uses three valence electrons 
to form the bonds in the molecule. The tt electronic system 
in the Cyanine dye molecule is formed by the contribution of 
the fourth valence electron of each carbon atom and the remain- 
ing valence electrons of the two terminal N atoms. These 
electrons are placed in the electrostatic field of the molecular 
skeleton. They will be attracted by the positive charge of the 
C and N atoms, but their wave functions must have a node at all 
points of the plane of the molecule. They form ah electron gas 
which in the shape of a charge cloud streches along the Cyanine 
chain, both above and below the plane of the molecule, N has 
five valence electrons and in the above cyanine dye XI . Three 
are used to form bonds, thus N atom with no charge sign 
contributes two electrons to TT electron gas and the N atom 
with the formal plus charge yields one JX electron. In addition 
to this each carbon atom contributes one 7[ electron, and we find 
a total of six tx electrons or 3 77 electron pairs in this case. 

Now a single 77 electron may be considered in the 
electrostatic field of the rest of the molecule and it should 

be assumed for a moment that it can only move in the direction 

% 

of the Zig-Zag line connecting C and N atoms in the chain. The 
potential energy of the electron is then roughly constant 
alongwith chain since the electron is practically in the 
coulamb field of the nearest C or N atom only, while the field 
of the more distant C and N atom is neutralised by other 7T- 


electrons 


Consequently# this electron can move almost freely alone 
the Zig-Zag line# but not beyond the ends of the chain (leaving 
stretching) • Thus this electron is in the same condition as a 
free electron considered before in one dimensional box and the 
length L of the Zig-Zag line corresponds to the length of the 
box. It must be noted# however# that the component of the motion 
of the 3X electron in the direction perpendicular to the Zig-Zag 
line connecting C and N atoms in the chain has been neglected 
here (XI^) , ' 


In the normal state of the molecule (XI®) , the three 
electron pairs present in the resonating chain occupy the three 
lowest levels. The light absorption is caused by a transition of 
an electron from the highest occupied state with n=3 to the next 
state with n=4. Accordingly the energy difference ZiE# between 
these states is as given below* 



Eg =* A E = 


. ( 4h) ; 
8mL^ 


._(3h)_ 

8mL^ 


= 6®1 X 10“” erg, 


max = Vi-— ^ where C is the velocity of light 
AE 

6.1 X 10“^2 


= 3.3 X 10 “'em 


A - max 


330 nm 
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This value is in good agreement 
viz. 313nm, 



with the experimental data 


Let us consider a symmetrical cyanine dye with J, 
conjugated double bonds in the resonating chain connecting the 
two N atoms. The number of electrons in the chain is 2J+2, and 
the absorption band corresponds to a jump of an electron from 
the level J+1 to level J+2. To express the energy difference# 

AE# between these levels an equation is obtained from equation 
(4) (Page ) , 


“ E = ^ — - ( J+2) ^ - (J+1)^ = (2J+3) 

8mL 8mL 

2 

. he 8mc L tr.\ 

Thus max = = . C 9) 

21 E h 2J+3 

This remarkable result Indicates that (in this approximation) the 
position of absorption band is determined by the chain length L 
and by the number of electrons (2J+2), since m#h and c are 
universal constants; A~max does not depend upon any specific 
properties of the atoms along the chain. 

The length of the Zig-Zag chain which connects the 

C and N atoms is J x 21, where 1 is bond length of chain elements; 

the average bond length, 1=1.39°A has been taken for calculations 
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on the basis of approximations considered by H, Kuhn • The 

electron gas stretches by a certain length , i , to both sides 


of each terminal N atom. Thus a more satisfactory value of L is 


given by following expressioni 




L » J X 21 + 2 1» 21 (J +<) 


Now according to equation (9) , 


^-max 


8mc 

h 


41^(J+ 

2J+3 


.127 -ii-i — L- (in nm) — (10) 

(J+3/2) 


In conjugated Polyenes, symmetrical cyanines and their 
analogues, the stretching of electron gas to both sides of each 
terminal atom, has been calculated as 1.5A® by H, Kuhn^^^, on 
the basis of vibrational treatment. As the length"^ 1 on both 
ends is approximately 1.5A°, this may be consideredoC*^ 1. The 
value *< = 1 has already been used in the treatment of the dye 
molecule (XII^) • It has been found that the value of is 
dependent on the end groups, and thus in a homologous series 
of dyes o< is constant for all members of series. If strongly 
polarisable group in increasing order are introduced in the 
terminal atoms the value of «<; also increases. On the basis of 
above consideration the calculated values of x- max of XII^, 

XII with J *=2,3, 4, 5, 6 and 7 are in excellent agreement with 

lift 

^he experimental data of these carbocyanines . 





CzHs C2H5 


If the central CH group and N atoms are interchanged 
in the conjugated chain of the dye molecule# the shift in the 
X-max does not takeplace which depends upon the electronegatlvi 
ty of hetero atom, when the chain length is increased by the 
^ inclusion of an additional -CH=CH group and the central CH is 
replaced by a N atom, a shift towards a longer wavelength 
region is expected. In general when replacing central CH group 
by a N atom, a shift towards shorter wavelength takes place if 
ari even number of double bonds (J) is present between the two 
terminal N atoms? and an opposite shift will take place when J 
is an odd number. The above considerations may be expressed on 
a quantitative basis. A perturbational treatment of the problem 
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shows that the displacement of E of a given energy level 
produced by exchanging central C for N is given by following 
expression ( 11 ), 

E =» -A<f (11) 

where A is a constant characteristic for a hetero atom, its 
value increases with the electro negativity of that atom, is 
the value of the normalised wave function at the hetero atom. 

Let us now consider a few other classes of dyes which 
can not be treated by a simple free electron model molecular 
orbital treatment as discussed hither to. To illustrate this 
point Michler's hydrol blue (Vl) and acridine orange (XIII) 
are discussed here. Both compounds possess a branched system 
of conjugated double bonds, and thus the 77 electrons can be 
described as standing waves in the coulomb field of a branched 
skeleton. 



XIII (Acridine Orange) 




In the case of Michler’s Hydrol Blue it has been 
assumed for the sake of simplicity that the branches indicated 
by thin lines in VI can be neglected, consequently the dye has 
been treated as an unbranched system of six^ pairs of electrons. 
Similarly acridine orange may be treated in an analogous manner 
resulting in a system of seven pairs of ir electrons moving in a 
molecular skeleton branched as indicated by heavy lines (XIII) , 
Both the dyes .posses the same dimethyl amine end groups, hence 
it can be assumed in both the cases that the x electron gas is 
extended by 1 = 0,55 x 1 = 0.77A° to, either side of both 
terminal N atoms. The value of = 0,55 was obtained by introdu- 
cing the experimental value of absorption maxima, max=60 3nm 
in equation (10) (page's^ ) . H. Kuhn has calculated the shift, 

A - max XIII- X*max VI produced by acridine bridge formation, 
in the same manner as in the cases considered above. The value, 

A- max XIII =5 471 nm and the difference A- max XIII- A-max VI 
=» -132nm have been obtained. The experimental value of the 
^shift caused by the formation of acridine bridge is,A->Tiax XIII- 
A - max VI = (491-60 3) = -112nm (hypsochromic shift) in agreement 
with the theoretical value. Upon increasing the electronegativity 
of the atoms at 6 and 12 in (XIIl) the energy level of the 
highest occupied state will remain unaffected while the level 
of first excited state will be lowered resulting in the shift 
of the maxima to the longer wave region. 

On the basis of above consideration the spectral 
cYianges, such as, bathochromic shift observed by replacing the 






N-CH^ group at position 12 in XIII with more electronegative 
oxygen atom and the bathochromic shift, that is produced on 
exchanging at position 6 the CH for C-CgH^-C05 group or N, 
can well be explained at least in a qualitative manner, 

H. Kuhn has used the branched Pi-electron gas model to treat 


other dyes in the same manner and the concept of branching 
leads to a simple explanation of even such characteristic 
compounds as the deep colour of the low molecular weiaht 
Wurster's blue and Azulene . 






The FEMO theory was further refined by Labhart^^^ 
who introduced the interaction between Tf electrons and elastic 
sigma skeleton. He was able to show that even for very long 
Polyenes a difference in single and double bond length of the 

same order of magnitude as in shorter Polyenes was to be 
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expected® Olszewaki used a linear free electron model with 

electron-electron and electron core interaction for the 
calculation ofs 

(i) lowest excited singlet triplet separation in Polyenes, 

Jlii) twisting frequencies of ethylene and 

(iii) location of absorption maxima in cumulenes. 

He also calculated the absorption maxima in the spectrum of 
symmetrical cyanine dyes and Polyenes by ASFEMO (Anti symmetri— 
zed free electron molecular orbital) method. An improvement of 

the theoretical ;\-max values for cyanines was obtained by 

. • 1 2‘i 

introducing 'resonance* barrier 


in the free electron model 


4l 


Spectra of cyanine dyes and cata^-condensed hydrocarbons were 

also analysed by Araki and Huzinaga^ ^ Basu^^®, Dey^^^ 


and by Rout et.al. 
method , 
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who employed suitably modified PEMO 


A part from the spectral analysis, the refined FEMO 
has also been used for the calculation of optical rotatory 
power of Organic molecules. The model gave a method for the 
rapid evaluation of electric and magnetic transition moments 
and was further used for a better understanding of the skew 
conformation of butadiene, Shuler used the free electron 
model for calculating stability constants and absorption 
spectra of molecular complexes, Mueller^^^ examined theore- 
tically the bimolecular exchange reactions 


H«+H, 


and H+H, > 


2 2 “ 2 ' 

Via activated complex by the free electron model, 

i 3 135 

Bonham et,al, and Basu treated the electrophilic substitu 
tion in aromatic molecules by the simple FEMO method. Their 
treatment is based on the fact that any aromatic substitution 

reaction proceeds through the formation of an activated conplex 
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Nathan employed successfully the FEMO method for the theore- 
tical investigation of, diamagnetism of aromatic hydrocarbons. 

TWO DIMENSIONAL MODEL : 

The two dimensional free electron gas model^ ^ , 

applied to the case of molecules with branched electron qas^^'^ 



JLS u.xu£,exy rexd-cea ro tne Dranched electron gas model described 
previously. Each state of interest in the two dimensional 
model corresponds to a state in the one dimensional model. In 
the two dimensional free electron gas model^ ^ f or a 

system with resonating structure, the plane of the centre of 
the atoms is chosen as the xy plane of a xyz co-ordinate system 
It is assumed that the :ir electrons are in a potential field 
V(z) +V(x,y) , where V(z) is a certain function of Z,V(xy) is 
the potential of a -jj electrons aver-viqed over z and is the 
sum of the contribution of C atom. The contribution of a C atom 
can be obtained by nuclear charge and shielding considerations. 
The z part of the wave function of an electron in the potential 
V(a)+V(x,y) can be separated from the xy part, and the problem 
of finding eigen functions n(x,v) and eiaen valnoes 


ion 


can oe solved by using an analog computer. The two dimensional 
treatment can be applied to Polyenes and Po ly acetylenes . Using 
the observed values of bond distances, the position of the 
strong absorption bands were calculated and the results were 
found to be in good agreement with those of the one-dimensional 
tjreatment and with observed data^"^*^. The two dimensional model 
may also be applied to dye molecules of any complicated shape. 


COLOUR AND CHEMICAL CONSTITUTION OF 
PHTHALEIN AND SUCCINEIN DYES t 


If N-CHg group at position 12 of acridine Orange(XIII) 

is changed by the more electronegative oxygen atom and H atom 

1% 

at position 6 is also replaced by -CgH^~COO entirely different 

series of dyes are obtained, which are known as Phthaleins XV^, 

t) 

XV and XVII. Phthalein dyes are the derivatives of Pyronine 
d^^es and they may be considered intermediate between fuschone 



Fuschone( A- max 390nm) Fluorescein 



Phthalein are’ acid dyes where anion is the more 
in^ortant part, responsible for the colour of these dyes. 







P thalein, a well studied representative of the series ^ 

has a lactone structure XVII in neutral „edi™. The colourleas 

actone structure undergoes rin. opening in alhaline sclutio'n 

• 4) to give intensely red divaion-)- 

y j-eu aivalent anion WiiT T'Vn'o r,u 
t-Ho Tc. , . ■^'■111. inis shows 

tne longest wavelength band at 552 nm . 

coeffi ■ ®>=tinott, 

coefficient of 31,000. 


a 



XVII (Phenolphthalein) 

.. .c .Tj r, ■■ •" ««. 

uc-Luaily a hybrids of WITT t w . 
and 1 ’ extremes and xix 

number of its possible intermediatr- 

intermediate resonating structures: 


1 


m 











Fluorescein as expected absorbs at shorter wave 
the Phenolphthalein. The fluorescein anion is redCA- 
SOOnn. in water) , where as the Phenolphthalein anion : 
( vn-ax calc.552nm in water). Fluorescein absorbs at 
' velenpths because in it charge oscillation between 

A! ^ 4-0 nxvaen bridge of Pyrone ri 

atoms is decreased due to oxygen o 

^ ^4 double bond with the ring acqua 

is capable to form a douoxe 

Ti nor«ascein is characterise 
of the available charge. Fluorescein 

.,„„...cence and may of its derivative; 


which 


atom in o 


(XXII I) having 


it hinders 


(XXIII) Eosin 


4 .v> «4-rnrtures of Phthalein (XVIII?/ anu 
It is evident from the strxictu. . ■ 

-ion that only that part of the molecule 
also from above discussion that oniy 

r. olavs an important part 

which is shown above the dotted line plays 

A. i =3 a T-orrards. the main absoirption band 
in the light absorption as regards, 

, rnwci T-PiTtioval of the carboxyl group in compounds 








By making changes in the lower part (below dotted line) of 
the Phthalein molecule (XV^ and XVll) the effect on light 
absorption has been observed by a number of workers^^^”^^^ 
but no significant change in max has been reported which 
confirmed the previous observations. 

Phthaleins of the type XXXI in which the two aromatic 

hydroxy molecules are dissimilar have been prepared by Ghatak 

162 

and Dutt . Recently novel analogous of Phthaleins were also 
prepared by Gupta et.al,^^^""^^^ and Beg & Coworkers^’^^"^^”^. 



(Phthalo-Phenone derivative) 


Further more interesting unsymmetric fluoresceins 

where the substituents in the two sides of the fluoran nucleus 

1 62 

are not identical, were also prepared by above workers . 

6 .O. ^ 





(XXXIII) 

6-hydroxy fluoran ( 49 3nm) 



1,6 d;' hydroxy fluoran 



were also prepared by condensing various j3-aroyl propionic 
acids with various phenols in presence of concentrated Sulphuric 
acid. Colour of these dyes was discussed in the next chapter. 
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RESULT AND DISCUSSION 





Attenpts to make changes in the absorption of phenol— || 

j 

phthalein molecule require changes to be incorporated either in I 

upper or lower pairt of the molecule. It has been observed that i 

alterations in the number, position, and nature of the auxochrome 
incorporated in the upper part of the molecule, which is its 
resonating part, results in a marked change in X-raax. Whereas, j 

such changes in the lower part, the acid part, which does not ■ ' 

j 

partake in resonance bear no fruits. Further, the lactone form 
of phenolphthalein can be represented by two equivalent extreme 
quinonoid forms (XVIII & XX) in alkaline medium. If such a radical ; 
alteration could be accomplished in the molecule that replaced 

I 

\ = 

one of the hydroxy aromatic nuclei by an alkyl, aryl group or by i 
a heterocyclic ring, the resonance in phenolphthalein nucleus 
would them be possible only in one of the two above mentioned 
quinonoid forms. Consequently, colour development of the substance 
will be expected to be much less intense than that in the case of 
phenolphthalein. To study this effect of the above planned alter- 
ations in the upper (non acid) part of the phthalein molecule, ■ ' 

the following eleven V -keto acids (series A,B and C) were prepared 
and condensed with various phenolic compounds in order to get 
mixed phthaleins (phthal-as-eins) . 


To see the effect of lower acid part in the colour of 
the dye three p -aroyl propionic acids (series D) were also 
prepared and condensed with v.irious pVienolic compounds to get 






.f?:5 


mixed succineins (succin-as~eins) . General structure of phthal- 
as-eins and succin-as-eins prepared are given by XXXIV-A and 
B respectively. 


ACIDS OF SERIES - A t 


( 1 ) 

(ii) 

(iii) 

(iv) 


0-( 4-amino 3-chloro benzoyl) benzoic acid. 

0-( 3-carbmethoxy 4-hydroxy benzoyl) benzoic acid 
0— (2— hydroxy 5— methyl benzoyl) benzoic acid, 

0-( 3, 4-dimethyl benzoyl) benzoic acid. 


ACIDS OF SERIES - B t 


(i) 

(ii) 


(iii) 

(iv) 


0- (4-amino 3-chloro benzoyl) tetrachloro benzoic acid, 

0-( 3-carbmethoxy 4-hydroxy benzoyl) tetrachloro benzoic 

I 

aoid . 

■ 

0-( 2-hydroxy 5-methyl benzoyl) tetra chloro benzoic acid. 
0-( 3, 4-dimethyl benzoyl) tetrachloro benzoic acid. 


ACIDS OF SERIES - C * 


(i) 0-(4-amino 3-chloro benzoyl) m-nitro benzoic acid, 

(ii) 0-( 2-hydroxy 5-methyl benzoyl) m-nitro benzoic acid, 

(iii) 0-( 3, 4-dimethyl benzoyl) m-nitro ^enzoic acid. 


.ACIDS OF SERIES - D i 


(i) -(4-amino 3-chloro benzoyl) propionic acid. 

(ii) B-(2-hydrbxy 5-methyl benzoyl) propionic acid, 



p -(3, 4 -dimethyl benzoyl) propionic acid 


(iii) 


XXXIV -A 

(Phthal-as-ein) 


XXXiV-tJ 





e5 



= X 2 = ^3 =^4 = H (For dyes derived from series A acid) . 

X- = = X- = X = Cl(For dyes derived from series B acid)* 

12 3 4 


FOR DYES DERIVED FROM SERIES C AND D ACIDS t 


R 


H2N 


>C^Hr- (4-amino 3-chloro phenyl); 


CH 

HO 


( 2 -hydroxy 5 -methyl phenyl); 


(CH-) (3,4-dimethyl phenyl) . 

J z o o 


Rl* R2/ R3. R4/ 1^5 = 0^'* R2 = 1^4 = H 

R^ = = O.OC-CH^ or H or OH 

X =X =X_=H;X. = N0„ (For dyes derived from series C 
^2 3 4 2 


The nomenclature of these dyes has been arrived at by 
considering the unsymmetry in the structure of the molecule. These 
may be regarded as mixed or unsymmetric Phthaleins (XXXIV-A) as 
derivative of phthalide, and unsymmetric Succineins (XXXIV-B) ; 
for convenience and uniformity and owing to asymmetric Central 
Carbon Atom((5) present in all, the more satisfactory nomenclature 
for XXXIV-A and XXXIV-B is adopted, and the compounds are named 
as followss- 

Phthal-as-eins, succin-as-eins, * as ' representing 
asymmetry; *ein' representing the class of the dyes (phthalein 
or succinein) . 


STRUCTURE OP PHTHAL-AS~EINS : 


PHENOL PHTMAL-AS-EINS 


On the basis of the study of the chemical constitution 
oi these XXXIV-A dyes (discussed in the preceding section page loj) 
(XXXV) has been assigned to phenol phthal-as-eins « 



C 0 




(XXXV) 

4-amino 3-chloro phenyl; 3-carbmethoxy 4 -hydroxy phenyl; 
2-hydroxy 5-methyl phenyl; 3-4-dimethyl phenyl; 


X3 = X, 


H or Cl 


X 3 * H; X^ 


It may be noticed that the assigned structure of phenol 
phthal-as-ein (XXXV) ^ is similar to dimethyl^ or diethyl^ (XXXVl) 
derivative of phenolphthalein , In these derivative there seems 
the possibility of the same type of resonance to occur as exhibited 














by phenolphthalein itself. In the same way, the resonance of 
phenolphthaleln type will altogether absent in XXXV. 



The analogues dimethyl derivative is orange red and i 

the corresponding diethyl derivative is yellow even in the solid \ 

n 

state. 

SERIES - A : I 

The representative dyes of the series (A) i.e, — 

(i) (4-amino 3-chloro phenyl) phenol phthal-as-ein . 

(ii) ( 3 -carbine thoxy 4-hydroxy phenyl) phenol phthal-as-ein, 

(iii) (2 -hydroxy 5-methyl phenylj phenol phthal-as-ein, ^ 

(iv) (3,4-dimethyl phenyl phenol) phthal-as-ein, 

5 

The above four dyes are buff, orange, pinkish red and 1 

brown in colour respectively, 

SERIES - B j 


The dyes of this series 


named - 








e'^- 


(i) 


(ii) 


(Hi) 


(iv) 


(4-amino 3-chloro phenyl) phenol tetrachloro phthal-as- 
-ein . 

( 3-carbmetlioxY 4-hydroxY phenyl) phenol tetrachloro 
plitlial— cis-ein , 

(2-hydroxy 5-inethyl phenyl) phenol tetrachloro phthal- 
-as-ein. 

( 3, 4-dimethYl phenyl) phenol tetrachloro phthal-as-ein . 


The above four dyes are oranglsh brown, orange, reddish 
orange, pinh in colour respectively. 


SERIES - C : 


The dyes of this series named 


(i) 

(ii) 

(iii) 


(4-amino 3-chloro phenyl) phenol nitro phthal-as-ein. 
(2-hydroxy 5-methyl phenyl) phenol nitro phthal-as-ein. 
(3,4-dimethyl phenyl) phenol nitro phthal-as-ein. 


The above three dyes are blackish brown, brown and light 
brown in colour respectively. 


SERIES - D 


The dyes of this series named 


(i) 

(ii) 

(iii) 


(4-cimino 3-chloro phenyl) phenol succin-as-ein. 
(2-hydroxy 5-methyl phenyl) phenol succin-as-ein. 
(3,4-dimethyl phenyl) phenol succin-as-ein. 


The above three dyes are brown, dark brown and dark 



brown in colour re 


The colour of these phenol phthal-as-ein in neutral 


are given 


IS well as in alkaline medium and their ^-raax value 


in tabular form at the e 


The colour of phenol phthal-as-eins may be explained as 
already discussed and interpreted in the case of phenolphthalein. 
(Chapter I page f/if ) • 


The colour of phenol tetrachloro phthal-as-eins may be 
explained on the basis of resonance occuring among various neutral 
(XXXVII and XXXVIII) and polar (XXXIX and XXXX) structures of the 

the 

molecule. Due to occurence of the resonance in the molecule# the 


partaking structures and at the same time the formal charge is 


created in the polar resonating states in the basic medium, A 
symmetx-^'- of phenolphthalein is altogether absent here but possibly 
the charge travels through the dotted lines (XL) and the absorption 
maxima is almost the same as that of phenolphthalein (XVIII— XX) 
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The phenol tetrachloro phthal-as-eins studied here 
exibit similar behaviour in basic medium as phenolphthalein. 

The monovalent anion of phenolphthalein is a colourless deri- 
vative, while the divalent anion (XVIII and XX) gives pink colour 
but the trivalent anion (XXI) is again colourless. In the same 
way the present phenol tetrachloro phthal-as-eins described in 
the thesis give violet colour in moderate basic medium and the 
di sodium salts become almost colourless. The divalent colourless 
anions with strong acids show again enhancement of col ou r( XXXI X). 

Similarly the colour of phenol nitro phthal-as-eins 
incorporated in the thesis, may also be explained by considering 
the neutral (XI.I and XLII) and the polar (XLIIl) and (XLIV) reso- 
nating .structures for the molecule. 



‘'C—o 





( XL I ) 







THE RESORCINOL PHTHAL-AS-EINS i 


The colour of the resorcinol phthal-as-ein (XLV) may 
be explained in relation to their chemical structures (discus 


bed in the case of phenol phthal-as-eins 


^ (XLV) 

Resorcinol phthal-as-ein 


(4-amino 3-chloro phenyl) 


MeOOC 

HO 




( 3-carbmethoxy 4-hydroxy phenyl) ; 



(2-hydroxy 5-methyl phenyl); 


(CH 3 ) 2 C 6 H^ ( 3# 4-dimethyl phenyl) 



In resorcinol pht.hal~as~eins# there are two hydroxy 
groups (2s 4 positions) instead of one hydroxy group (4 position) 
in the phenolic part of the molecule (XXXV) . Out of the two 
hydroxy groups, one acts as a chrompphore to produce conjugation 
while the other hydroxy group acts as an auxochrome, hence even 
the neutral molecule can possibly exist as a resonance hybrid of 


the following structures. 



oH 





(ityj-b ) 


(XLvii-b) 


7 a 








Thus the colour of resorcinol phthal-as-eins is well 
accounted for eithe^r in solid state (yellow, yellowish-orange, 
reddish orange, yellowish brown, brown) as well as in neutral 
medium max 455-480nm) , However, by the addition of alkali 

the i>ol;ir forms (xl.VIa, XLVlIa, XLVIb and XLVIIb) of the 
molecule are produced resulting in increase in the number of 
resonating structures of the molecule. This increase is respon- 
sible for producing more crov/ded and depressed energy levels, 
consequently a bathochromi. c shift in A-max takes place. Actually 
all those dyes have absorption bands at 450~480nm (in neutral 
medium), while In slightly alkaline medium A*max values in 
between 490— 5?nnm have been observed. 


THE PQLYMYDROXY PHSMOL PHTHAL-AS-EI NS : 

In most of the poly hydroxy phenol phtlial-as-eins' one 
hydroxy group takes part as chromophore and rest of the hydroxy 
group(s) present, may be acting as auxochrome (s) causing deepen- 
ing of -the colour of these dyes (appearance varies from yellow 
to dark brown etc.) . In some cases these dyes eg. hydroquinone, 
catechol, phloroqlucinol and pyrogallol phthal-as-elris have beeii 
found to decompose in alkaline solution. Due to this decomposi- 
tion of dyes a reliable absorption maxima could not be determind, 


hence it is difficult to put forward a satisfactory explanation 
for their colour. 



7 ^ 



gOL.OJJR OF SUCCIN-AS-EINS AND A- MAX CALCULATIQI! j 

The A- max values for various types of sued n-as-eins 
have been observed by some workers and it falls betv/een 385- 
4 3nrmi. In the present thesis sued n-as-eins u'ei'U prepared from 
three p-aroyl propionic acids (given on page 63 ) . The various 
aryl phenol succln-as-eins are represented by the following 
resonating structures (XLVIII, XLIX, L) which also explained 
their colour and A-max (420-440nm) here’ R = substituted phenyl. 
Structure (L) makes a real contribution in an alkaline medium. 
Th dot t eel 1 i n e i nd 1 c a t r' « ; t h e p o s s 1 bill t y o J" t r a v o 1 1 i n q 1 1 ! e 
electron along the conjugcited chain. 



.1 •«. I 



Xo 

• he 


— CO 

hc 


(XLVIII) 


H^ci cooH 

(XLIX) 


-J/h 3VA_. i 


CK2-CH2.”goo ^ 


In this case it is not possible for conjugation to 
extend beyond the chiral carbon atom present at position six 
(6th) and the pi-electron gas consists of eight electrons for 
four pi-bonds (i.e. J=4) , out of which six electrons are 
contributed by three double bonds and two electrons by charge 
free oxygen atom 0: (i.e. 4 pi-bonds are contributed in 
coulombic field). Streching of electron gas is not possible at 


7b* 



(LIII) 



(LIV) (Lv) 


In this case o-quinonoid structures (LIli) and (LV) 
make much more contribution than p-quinonoid structure (LII 
and LIV) and due to auxchromic effect of OH group meta to ' 
quinonoid oxygen it shows the A-max value (480-500nm) in the 
range of phthal-as-eins , 


It may be well concluded from the forgoing discussfen 
about the different theories of colour of dyes in relation to 
their chemical structure (chapter l) that no single theory 


seems capable of explainin 
accurately. Inspite of the 



j and predicting the colour quite 
above observation, the PEMO gas 
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model has been found a better fit theory than others. There 
might arise a few mathematical complexities in the application 
of the two dimensional free electron gas model. As for as 
rigorous assumptions are concerned all the theories VB, MO 
and PEMO require these, without which it would be impossible 
to make any. calculation even for veiry simple molecules, 

CALCULATION OF ABSORPTION MAXIMA OF PHTHAL-AS-EIN DYES s 

The theoretical values of absorption maxima of phenol 
phthal-as-eins may only be calculated by making rigorous appjro- 
ximation for the pi-electron gas model (equation 10, page 36 ). 
Here each dye molecule is unsymmetric, hence two equivalent 
extreme structures with formal charge like phenolphthalein or 
fluorescein are not possible. Thus unsymmetric extended conju- 
gated chains with formal charge at one end only, may be present 
in all the resonating forms, contributing to the dye molecule. 
Therefore, for calculation major contributing structures (XL) 
and (XLVIa) are to be considered. Here in all, ten electrons 
s-te regarded to take part in the formation of pi— electrons gas, 
eight pi— electrons of the four pi— bonds and two pi— electrons from 
the charge free 0,* (neutral oxygen atom) • The effective conjugated 
chains have been depicted by dotted lines ||and for simplification 

I* ? 

the lower portion is neglected by making 4ppi^oximations which 
does not vitiate the result. Thus five pi-i‘electrons gas are 
possible which are responsible for the creation of coloumh 
force along the polar molecule v/ith formal charge. To consicer 





the stretching beyond the two ends of the con juo<.'»ted chain, 
here it is possible only at one end = *6.* . The value'=*<^ =0 . 33 


has been derived from the obsei-ved A*max value ot benzaurine 
dye (XVI "page 43) with oxygen end groups. Thus by applying the 
equation 10 (page 3^) • 


520nm (approx.) 


with the observed values of phenol-phthal-as-eins (5 30-560 nm) 
and for resorcinol phthal-as-eins (490-520nm) , 


It has not been possible to apply the free electron 
molecuiavorbital treatment in the case of polyhydroxy phenol 
phthal-as~eins due to the unmanageable difficulties, presented 
by their structur.il complicacies, to derive simplified express- 
ion for the calculation of their absorption maxima. 


3 4 ; 


H, Kuhn' has furtlier given u lefined treatiuent on the 
basis of ’one dimensional wave shape potential model* which is 
applicable for completly symmetrical type of dye, A still better 




treatment on the basis of 'two dimentional electron gas model* 

5 

has been proposed by the same author and it is claimed that 
this may be applied to dye molecule of any complicated shape 
but the problem of mathematical calculations is very discoura- 
rjiri'i ;ind It can not be done with out the help of computor. Due 
to the lack of these facilities the refined treatment could not 
be app 1 i ed h ere. 

The various phenol phthal-as-eins prepared i,e, 

(4-amino 3-chloro phenyl) phenol phthal-as-ein? ( 3-carbmethoxy 
4-hydroxy phenyl) phenol phthal-as-ein; (2-hydroxy 5-methyl 
phenyl) phenol phthal-as-ein? (3,4-dimethyl phenyl) phenol 
phthal-as-ein, are buff, orange, pinkish red brown in colour. 

A 

The bathochromic shift is quite significant in these phenol 
phthal-as-eins in alkaline medium. Their a- max values in neutral 
and in alkaline mediums are (520-530nm), (460-500nm) , (510- 

530nm) and (520-545nm) respectively. 


The colours and A-max values in neutral and alkaline 
medium of the dyes (4-amino 3-chloro phenyl) phenol tetrachloro 
phthal-as-ein; (3-carbmethoxy 4-hydroxy phenyl) phenol tetra- 
chloro phthal-as-ein; (2-hydroxy 5-methyl phenyl) phenol tetra- 
chloro phthal— as— ein; ( 3, 4— dimethyl phenyl) phenol tetrachloro 
phthal-as-ein; (4-amino 3-chloro phenyl) phenol nitro phthal-as- 
-ein; (2-hydroxy 5-methyl phenyl) phenol nitro phthal-as-ein; 
(3,4-dimethyl phenyl) phenol nitro phthal-as-ein? are orangish 


brown ( J\-max 520~545nm) ; orange ( /y- max 460-5l0nm) ; reddish- 
orange ( A- max 480-520nm); pink ( X- max 510-535nm) j blackish- 
brown (A- max 520-545nm) j brown ( A- max 520-535nm) and light 
brown (A- max 510-530nm) respectively. 

These dyes are colourless in neutral medium and in 
basic medium (on adding a drop of 2 % caustic soda solution) 
gave violet colour. 

The above ^-roax values observed are in good agreement 
with the 7v-max values found for analogous phenol phthnl-as-eins, 

1. Phenol phthaleins ( A- max 550nm in alkaline medium). 

2. Phenol tetrachloro phthaleins ( A-max-585nm in alkaline medium) 

3. Phenol nitro phthaleins ( A- max 560nm in alkaline medium). 

The higher A-max values o?sser\''ed in the case of some 
phenol tetra chloro phthal— as**eins and phenol nitro phthal—as—eins 
may be due to the presence of amino and hydroxyl auxochromes in 
phenyl ring. These groups may be responsible for the enhancement 
of the colour. Partly nitro groups in the acid part in nitro 
phthal-as~eins and chlorine atoms in the acid part in tetrachloro 
phthal-as-eins may be responsible for the enhancement of the X-max 
values and the colour of the dyes. 

In various resorcinol phthal-as-ein dyes prepared, the 
X-max (460-480nm) in neutral and 490-520nm in alkaline medium) 
is lower than x-max values observed in various phenol phthal-as- 


I 

, 








-ein dyes prepared, A possible explanation for this observation 
may be that in resorcinol phthal-as-ein dye (XLV, page 7 1 , 

there are two hydroxy groups (2*4 positions) instead of one 
hydroxy group (at 4 position) in phenol phthal-as-ein dyes 
structure (XXXV, page ) , In one of the main contributing 
structures of the molecule the conjugation is blocked beyond 
the 2-hydroxy group (XLVIa) and consequently the length of 
conjugated chain is decreased. This shortening of conjugated 
chain (structure XLVIIa, page 72* ) may be held responsible for 
lowering of the in these compounds. 


All the resorcinol phthal-as-eins studied here have 
absorption maxima (460-480nm) in neutral medium and (490-520nrn) 
in moderate alkaline medium. Values of absorption maxima for 
these resorcinol phthal-as-ein dyes have been given in tabular 
form in the end of the thesis. 


In the case of Novel analogues of succineins the x-niax 
values have been observed for the resorcinol dye i.e, ( 4 -amino 
3-chloro phenyl) resorcinol succin-as-ein; (2-hydroxy 5-methyl 
phenyl) resorcinol succin-as-ein; (3,4-dimethyl phenyl) resorcinol 
succin-as-ein. The colour of these dyes and their x-max values 
observed are orange ( A- max 460-500nm) ; brown ( x-max 520-535nm) 
and dark brown ( A- max 5l0-545nm) respectively. These a- max 
values are in good agreement with the reported arylated resorcinol 
succin-as-eins . 


1 . 


Th© si9nificQ.nt diff6r0nc6 b8tw66n phthalBin dyBS 

(Pyronine dyes) and phthal-as-ein dyes (described in the thesis) 
may be observed that while considering the different charged 
structures to explain their respective colour or to calculate 
the theoretical value of ^-max, in the first case the acid part 
below the dotted line (page 44 ) is not considered at all while 
in the second case the acid part is involved and is capable to 
produce a numbur of charged structures which are responsible 
for their colour. 

2, Practically there is no significant effect of different 
substituents in the aromatic ring of the acid part but it may 
be observed that the phthal-as-ein dyes derived from the Y-keto 
acids having 4-amino 3-chloro phenyl? 3-carbmethoxy 4-hydroxy 
phenyl? 2-hydroxy 5-methyl phenyl? 3,4-dimethyl phenyl, substi- 
tuted on the lactol carbon (central carbon atom) show a little 
more bathocromic shift. As already explained it might be due to 
these very substituents mentioned above, 

3 , The distinguishing feature of two classes of dyes 
(phthal-as-ein (XXXIV-A) and succin-as-ein (XXXIV-B) are that 
structure (XXXIV -A) contains phthalide (aromatic lactone system) 
where as structure (XXXIV-B) contains butyro lactone system. 

When the quinonoid forms of two class of dye i.e, (XL) 
and (L) are qompared, it is observed that in the case of phthal- 
-as-ein (XL) the conjugation is extended between oxygen atom 
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present in ring (B) at position 1 to position 8 to ring (C) 
beyond the chiral carbon atom present at position (6), which 
is not possible in the case of succin— as— ein (structure L) # 
even then A-max values of two classes of dyes fall ^^?ith— in the 
same region* The high value for for succin— as— ein has 

already been explained.* that the ortho guinonoid form malces 
much more contribution than the para quinonoid form and the 
auxochromic effect (due to OH group) enabled the structure to 
show A-max value in the range of phthal-as-ein* 

4, Though no one single theory is able to explain and 

predict the colour and absorption maxima of all types of dyes 
still the FEMO gas model theory is best at present to calculate 
and predict the colour and absorption maxima after making some 
assumptions which do not vitiate our problem at all. In the 
present thesis* FEMO gas model has been very successfully applied 
where the calculated values are quite in excellent agreement 
with the obsearved values ( A-max) . 


CHEMICAL CONSTITUTION OF PI ITHAL-AS-EIN DYES * 

The open chain substituted or un substituted t^keto 
acids possess a characteristic structural requirement due to 
which they are capable of existing in cyclic tautomeric form 
also. The formation of ring tautomer (lactole form^) takes 
place due to electrophilic ring-chain tautomerism where the 
electrophile is proton (hydrogen) . Amount of the lactol depends 



on the extent of this p^ototropic change. Generally it has 
been observed that Y^lceto acids exist chiefly as lactol or 
equilibrium mixture of ring and chain tautomers . The lactols 
give well crystalline acetyl derivatives, still retaining their 
cyclic structures. Therefore, it is obvious that the cyclic 

9 "“1 2 

tautomer is comparably more stable form than the chain tautomer . 
The formation of Pseudoesters of O~benzoyl benzoic acid(LVl) 
has been proposed on the basis of cyclisation to lactol (LVII) 
which can yield a pseudochloride^'^ (LVIII) . This pseudochloride 
on heating with appropriate alcohol yields corresponding ester 


(LIX) . 

P 


Hs 

C-O 



(LVI) 




Formation of compound (LX) from 0-benzoyl benzoic acid 
and meta xylene catalised by per chloric acid has been proposed 
through the 3-phenyl phthalyl carbonium ion, where the precursor 


15 16 

of this carbonium ion is definitely the cyclic isomer ' (LVII) 



(LVI) 


(LX) 
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The formation of lactol Intermediate has also been 

used to explain some of the other chemical reactions of 

17 

0— benzoyl benzoic acid e«g» the reductive coupling of the 
acid with phosphorus and hydroiodic acid. The cyclic structure 

18 A- 

for pseudoesters has been confirmed by I.R. and Raman spectra . 

0-acetyl benzoic acid has been shown to yield an acetyl 

9 

dBrivative ttirougli the formation o£ lactol intermediate as xn 

the case of 0-benzoyl benzoic acid. Peculiarly enough 0-acetyl 

benzoyl chloride chemically behaves abnormally. All attempts 

fail to convert 0-acetyl benzoyl chloride into 0-acetyl benzal- 

20 

dehyde by a Rosenmund reduction or into 0-diacetyl benzene • 

Xts conversion to amides with amines has also resulted in 
failure or very poor yield^^. This abnormal chemical behaviour 
of 0-acetyl benzoyl chloride is actually to be expected, if one 
considers that acid chloride prepared in each case with thionyl 
chloride, is undoxibtedly cyclic, and ring tautomeric acid 
chlorides invariably lead to cyclic products rather than those 
intended in the above preparative attempts. The lactol formation 
has been further confirmed by IR and NMR spectral studies. 

Recently it has been reported that acid in liguid form, exists 

24 

Chiefly in lactol form. 

The formation of pseudoesters as well as large number 
of all other alkyl derivatives^^' of phthal aldehydic acid(LXl) 
can be explained by considering the lactol (LXII) form of acid. 
NMR spectra of phthal aldehydic acid and 0-acetyl benzoic acid 



indicate that acids chiefly exist in cyclic forms . IR spectrum 
of phthal aldehydic acid shows bands at 3322 1755 Cm ^ and 
1745 Cm"”^ which support the presence of acid chiefly in lactol 


form 


COOH 


(LXII) 


Openchain acids i.e» Levulinic acid or p —acs 

■ acid [(LXIII), R^CHg] and p -.benzoyl propionic acid 
have also been reported to exist in their 


propionic 
[(LXIII), R=CgH5 


lactol forms (LXIV) 


COOH 


(LXIV) 


These two keto acivds fhon acetyl derivatives 
(LXV) which is possible through their lactol form only. Due to 

this type of chemical behaviour, the levulinic acid has been 

7 8 

shown to be a mixture of ring and chain tautomers ' . It has 






t Jl 1« t^s^.. -! 




been noted that ring tautomerism is further exalted by 
changing R to larger alkyl or aryl groups and it further 
increases when hydrogen atoms on =c-carbon atom to carboxylic 


group, are also changed to larger alkyl group or ^ p -ethylenic 
28 


bond^®. Invariably the cyclic isomer has been found to predomi- 
nate in solution. 


1 
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I,R« STUDIES OF 'V*'— KETO AC IDS AtTD THEIR ACETYL DERI '/ATIVx^S « 

Fourteen V^keto acids (on page ) in four 
different series i.e. A,B,C and D have been used for the 
prepration of dyes described in the thesis. I.R. spectral 
examination of these acids clearly reveals their existence 
as a mixture of ring and chain tautomers. There are notable 
peaks showing the presence of diaryl ketonic >C=0 (1635-1700Cm ), 

aryl ketonic -CH„-C-Ar (1660-1665 Cm”^) / Carboxyl >C=0(1695- 

1710 Cm” , Lactonic ^C=0 (1735-1755 Cm ), Carboxyl -OH (2500- 
2700 Cm”^) , Lactol -OH (3300-3660 Cm”^) and phenolic -OH (3500- 
3600 Cm”^) . 

I.R. spectra of the acetyl derivatives of the 
acids viere also studied. It shows notable peaks of & 

^C=0 in acetate (new peaks 1000-1250 and 1735-1760 Cm and 
lactonic >C=0 (1735-1785 Cm ). The peaks/; due to. diaryl ketonic 
>C=0 (1670-1700 Cm"^) , ajy^ ketonic -CK^-C0~C^H^ ( 1660-1675Cm"^ ) , 
carboxyl >C=0 (1695-1710 Cm"^) , carboxyl -OH (2600-2700 Cm“^) 
and lactol -OH (3300-3660 Cm ), X'jhich v;ere present orlninally 
in acids, were found absent in acetyl derivatives of the acids. 



NMR STUDIES OF 




■V-KETO ACIDS At© TH EIR DERIVATF/ES^ ! 


Chemical shifts recorded in NMR spectra of 
different acids ( Ito 14) and their derivatives further confirm 
the presence of lactol tautomer in each case ( = 4.2-4.35) 

which disappears in the case of their acetyl derivatives and a 
new chemical shift of -OCOCH 3 (T = 7.65-7.85) was observed. Thus 
it is attiply clear that the -/-keto .icids exist in keto as well as 
lactol form, which makes it possible to condense these acids with 
different phenolic compounds giving unsYiiinietrical phthaleins and 
succineins. In addition to the above characteristic chemical 
shifts others were mostly of aromatic protons ( 'X' ~ l.o— 3«j0) 
on the chemical environment m the aromatic rin^s. 
However, chemical shift of COOH in the keto form could not be 
recorded as NMR spectra were recorded on varian A— 60 . protons 

chemical shift has been observed at ( "X* == 6,45-6,65) . The 
phenolic -OH proton and the -GOOCH 3 protons chemical shifts 
have been observed at about 4,80 TD and 5,90 T respectively. 
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-a vTMD c-nprtral stviclies of acids 

Thus from the IR and NMR opcctr. 

j ■? -I- -1 ^ auite clear that "^heto 

and their acetyl deriyatives, it is quite 

' , ' V, ri-F r-ina chain tautomerism and 

acids exhibit the phenomenon of ring cnain 

j 1 r-cjar’-t-i ons taheplace via more stable 
most of their chemical reactions i 

lactol (ring) forrr. How it is quite definlWthat oyclisation 
of -l^heto acids provides a hydroxyl group in the fort, or the 
corresponding laotol, which is capahle of condensing vath ^ 
various aromatic hydroxy compounds resuluing rn the formation 

■F nhthalein, (phthal-as-eins) and succineins 
of novel analogues of phthalein, 

C..ocin-as-eins). Xt is also quite reasonahle to conclude 

acetyiation of -Fheto acids tahes place via ring 

aactol form), and also that the acetyl derivatives of the 

a ciircin-as-eins possess cyclic structure, 
phthal-as-eins and succin-as 

.X derivatives of phthal-as- 

Thus the formation of acetyl deriva 

; el ns from various V'-heto acids may be shown 

~eins and succin-as -ein^ rrou 

in follovjing general structure. 
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29—45 Beg and Coworl^ans 

Recently Gupta et*al. 

o-F large number of mixed phthalexns 
have reported the prepration of 5 

mhev have also shown that 
and .uccineins from Y->^eto acrds. They 

>• ■!c= -involved in the synthesis of these 

lactol form of V^keto acids is invol 

cornpo'^^‘3.s • 



and satisfactory chemical structures to various novel analogues 
of phthaleins (phthal-as-eins) and succineins (succin-as-eins) , 


(Incorporated in the thesis) on the b;'sis of their cheifiical 
behaviour and study of IR and MMR spectra of V-keto acids (used 
for synthesis of phthal-as-eins and succin-as-eins) and their 
corresponding acetyl derivatives. To establish the chemical 
structure, following fourteen representative dyes have been 
choosen. 

1. A. (4--amino 3-chloro phenyl) resorcinol phthal-as-ein, 

B, (4-amino 3-chloro phenyl) resorcinol tetra chloro phthal- 
-as-ein« 

C. (4-amino 3-chloro phenyl) resorcinol nitro phthal-as-ein. 

2, A, ( 3-carbmethoxy 4-hydroxy phenyl) resorcinol phthal-as-ein 
B. ( 3 — Carbmethoxy 4-hydroxy phenyl) resorcinol tetra chloro 

phthal-as-ein. 


3. A. (2-Viydroxy 5-methyl phenyl) resox'cinol phthal-,'3-eln. 
B. (2-hydroxy 5-methyl phenyl) resorcinol tetra chloro 


phthal-as-ein. 



C. (2-hydroxY 5-methyl phenyl) r 


4, A. ( 3, 4-dlmethyl phenyl) resorcinol phthal-hs-eii 

B. (3,4-dimethyl phenyl) resorcinol tetra chloro 

C. ( 3 , 4— dimethyl phenyl) resorcinol nitro phthal 









ic 


) 1 ^ 


5. A. (4-arnlno 3-chloro phenyl) resorcinol succin-as-ein. 

B. (2-hydroxy 5-methyl phenyl) resorcinol succin-as-ein. 

C. ( 3» 4-dimethyl phenyl) resorcinol succin-as-ein. 

For each dye a suitable molecular structure has been 
suggested on the basis of its elemental analysis, molecular 
weight determination, identification and determination of the 
number of characteristic functional groups. Study of brominated 
product and determination of number of bromine atoms in each 
case has been used to determine the nurdaer of resorcinol mole- 
cules in a dye. Each dye has also been subjected to caustic 
potash treatment which helped in assigning the structure to 
the dye on more firm basis. 


The structure of the dyes chooser have been further 
supported by IR spectra of the dyes and their acetyl derivatives. 
Each dye shows peaks due to lactonic >C=0 (1735-1785 Cm ) and 
phenolic hyaroxyl group (3300-3600 Cm'^) . The peak due to hydro- 
xyl croup does not appear in the IR spectra of acetyl derivatives 
New ester peaks have been observed in the range of 1000-1255 Cm 
in the IR spectra of the acetyl derivatives. 







structure of ; 

1,(A) (4-AMINO 3-CHLORO PHENYL) RESORCINOL PHTHAL-AS-EIN* 

(B) (4-AMINO 3-CHLORO PHENYL) RESORCINOL TETRA CHLORO 
PHTHAL-AS-EIN. 

. (c) (4-AMINO 3-CHLORO PHENYL) RESORCINOL NITRO PHTHAL-AS-EIN. 

1,(A) The dye prepared by condensing 0-(4-ainino 3 chlo 

benzoyl) benzoic acid and resorcinol in presence of 3, 4-<Jrops 
of concentrated sulphuric acid as the condensing agent (page IJl) . 
The dye thus produced has molecular formula 

molecular weight 367.5. When acetylated the dye yielded a trl 
acetyl derivative, indicating the presence of two phenolic and 
an amino group. On bromlnation with calculated amount of 
bromine it yielded a trl bromo derivative showing the presence 
of only a molecule of resorcinol in the dye molecule. One 
bromine atom Is substituted in the ring containing amino group. 
When fused with caustic potash the dye yielded o-(4-amino 
3-chloro benzoyl) benzoic acid alongwith a molecule of resorcinol 
With excess of bromine the dye gave trlbromo resorcinol and a 
mono bromo derivative of 0 -( 4-amino 3-chloro benzoyl) benzoic 
acid. Based on these chemical evidences the structure(LXVI-a) 
has been assigned '.>ta ^ * 

l.(B) The acid 0 -( 4 -amino 3-chloro benzoyl) tetra chloro 

benzoic acid, when condensed with resorcinol In presence of 
few drops of concentrated sulphuric acid, yielded C4-amino 
. 3-chloro phenyl) tetra chloro phthal-as-ein. The dye thus 

produced (Mol.for. acetylation 
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^£iU£,a triacetyl derivative and a tri bromo derivative when 
brominated with calculated amount of bromine. Formation of a 
tri acetyl and tri bromo derivative of the dye clearly indicates 
the presence of only one resorcinol unit in the dye molecule, 
caustic potash fusion of the dye gave a molecule of 0 -( 4 -amino 
3 -.chloro benzoyl) tetra chloro benzoic acid alongWith a molecule 
of resorcinol. Treatment of the dye with excess of bromine gave 
mono bromo derivative of the same acid alongwith a molecule of 
tri bromo resorcinol. All these reactions have been explained 
by assigning the structure (LXV'I-b) of the dye. 

The dye (4— amino 3— chloro phenyl) resorcinol nitro 
phtbnl-as-ein having molecular formula 3 N 2 CIO - , , 

412.5^ was prepared by condensing 0-(4-amino 3-chloro benzoyl) 
m-nitro benzoic acid with resorcinol in presence of few drops 
of cone, sulphuric acid (page ao?) . The dye yielded tri acetyl 
derivative and tri bromo derivative on acetylation and brominatxon 
with calculated amount of bromine respectively. Thus showing the 
presence of only one resorcinol unit in the dye molecule and an 
amino group in the dye molecule. Caustic potash fusion of the 
dye yielded 0 -( 4 -amino 3 -chloro benzoyl) m-nitro benzoic acid 
alongwith a molecule of resorcinol. Treatment of the dye with 
■ excess of bromine yielded a mono bromo derivative of the same 
acid and a molecule of tri bromo resorcinol. All the above 
reactions may be explained by assigning the structure (LXVI-c) 
of the dye molecule. 

the reactions of the dyes(LXVI— a# LXVI— b» and 
LXVI-c) are shown in chart - A, page lo5 • 
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LXVJ-a 

LXVI-b 

UXVI-C 





structure of S 

l.(A) (3-CARBMETHOXir 4-lKDROX5r PHEWL) RESORCINOL PHTHAL-AS-EIN. 

"(B) (3-CARBMEIHOXI 4-mrDROXI PHENYL) RESORCINOL TETRA CHLORO 

PHTHAL-AS-EIN. 

l.(A) The dye ( S-carbmethoxy 4-hy<aroxY phenyl) resorcinol 

phthal-as-ein having molecular formula C^^HigO,, molecular 
weight 392.0 was prepared by condensing 0 -( 3-carbmethoxY 
4-hydrOKY benzoyl) benzoic acid with resorcinol in presence 
of cone, sulphuric acid as the condensing agent. The dye on 
acetylation formed a tri acetyl derivative and on brorination 
yielded a tri bromo derivative indicating the presence^it. 
three phenolic groups in the dye molecule. Thus only one resor- 
cinol molecule is present in the dye molecule. The dye when 
treated with excess of.bromine yielded mono bromo derivative 
• n ^ TTiriicoiiip of tri bromo resorcinol. Caustic 

of the acid and a molecule or 

potash fusion of the dye yielded the acid 0 -( 3 -corb,„uthoxy 
4-hydroxy benzoyl) benzoic acid alonnwdth a molecule of resor- 
cinol. Based on these chemical evidences the dye molecule has 
been assigned the structure (LXVII.a). 

2,(B) The acid o-( S-carbmethoxy 4-hydroxy benzoyl) tetra 

chloro benzoic acid when conaen.sea with resorcinol in presence 
of few drops of cone. sulphuric acid as the condensing agent, 
yielded the dye ( 3-carbmethoxy 4-hydroxY phenyl) resorcinol 
tetra chloro phthal-as-ein, mol. for. mol.vTt. 

530.0. It on- acetylation and bromination (with calculated 


araount of brondna) yiaWed tri acetyl and tri brcmo derivatives 
of the dye showing the presence of in all three phenolic groups 
in the dye molecule. Treatment of the dye with excess of bromine 

3 » +*hp acid taken for condensa— 

yielded a mono bromo derivative ot tnc ac 

^ Dotash fusion of 

tion alongwith a^tri brorno resorcinol. Caustic potasa 

the dye yielded 0-( 3 -carbmethoxy 4-hydroxy benzoyl) tetra chloro 
bensolc acid, alongwith a molecule of resorcinol. All these 
reactions have been explained by assigning the structure 
(LXVII-b) of the dye molecule. 

All the reactions of the dyes (LXh^II-a and LXVII-b) 

in ch”irt (Pane 1P2) « 


are nliov/n 



CHART 


COOH 


LXVJI-a X 

Lxvrr-b -a 
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struct ure of 


I 

3. (A) (2-HYDROXy 5-METHYL PHENYL) RESORCINOL PHTHAL-AS-EIN . 

(3) (2-HYDROXY 5-METHYL PHENYL) RESORCINOL lE^F-.A Ci-LORO 

PHTHAL-AS-EIN. 

(C) (2-HYDROXY 5-METHYL PHENYL) RESORCINOL NITRO PHTHAL- 
-AS-EIN. 

3. (A) The acid 0 -( 2 -hYdroxy 5-methyl benzoyl) benzoic acid 

when condensed with resorcinol in presence o£ 3-4 drops of 
cone. sulphuric acid, as the condensing agent (page iSl) yielded 
the dye (2-hydroxy 5-methyl phenyl) resorcinol phthal-as-ein, 
mol. for. C^^,H,, 05 , mol.wt. 34B.n. It on ocetylation gnd 
bromination (with calculated amount of bromine) yielded tri 
acetyl and tri bromo derivatives of the dye, showing the 
presence of three phenolic groups in the dye molecule. Treatment 
of the dye with excess of bromine yielded a mono bromo derivative 
of 0 -( 2-hydroxy 5-methyl benzoyl) benzoic acid alongwith a tri 
bromo derivative of resorcinol. Caustic potash fusion of the 
dye yielded same acid as mentioned above alongwith a molecule 
of resorcinol. All these reactions have been explained by 
assigning the structure (LXVIII-a) of the dye. 

3.(3) The dye (2-hydroxy 5-methyl phenyl) resorcinol tetra 

chloro phthal-as-ein having molecular formula 

Mol.wt. 486.0, was prepared by condensing 0-(2-hydroxy 5-methyl 


benzoyl) tetrn chloro benzoic acid with resorcinol in presence 
of few drops of cone. sulphuric acid as the condensing agent 
(page l^o) . The dye on acet^' lotion rormea a tri aceti 1 deri\Qt_ve 



and on bromination yielded a tri bromo derivative showing the 
presence of thri'e phenolic groups in the dye molecule. Thus 
only one resorcinol molecule is present in the ciye molecule* 

The dye when treated with excess of bromine yielded a mono 
bromo derivative 6f the 0“{2~hydroxy 5-methyl benzoyl) tetra 
chloro benzoic acid and a molecule of tri bromo resorcinol. 
Caustic potash fusion of the dye yielded the acid mentioned 
above, alongwith a molecule of resorcinol. Based on these 
chemical evidences the dye molecule has been assigned the 
structure (LXVIII-b) . 

3.(0 The dye prepared by condensing 0-( 2-hydroxy 5-methyl 

benzoyl) m-nitro benzoic acid and resorcinol in presence of 5-6 
drops of cone. sulphuric acid as the condensing agent (page 217 ) , 
The dye thus produced has molecular formula C 2 ^H^ ^NO^^mol.wt . 

' 393,0. On acetylation tri acetyl derivative and a tri 

bromo derivative when brominated with calculated amount of 
bromine. Formation of a tri acetyl and tri bromo derivative 
of the dye clearly indicates the presence of only one resorcinol 
•unit in the dye molecule. Caustic potash fusion of the dye gave 
a molecule of 0-( 2 -hydroxy 5-methyl benzoyl) m-nitro benzoic 
acid alongwith a molecule of resorcinol. Treatment of the dye 
with excess of bromine gave mono bromo derivative of the same 
acid alongwith a molecule of tri bromo resorcinol. On the basis 
of above chemical evidences the dye x^as assigned the structure 
;(LXVIII-c) , I 

The foregoing reactions of the dye (LX7III-a,LX7III-b 
and LXVIIl-c) are shown in chart C (page JU ) , 



CTIART - C 


(LXVill 


OOH 


LXVm-a KrX2=X3--X4rH 
i:.-xvm'b Xi-xi-x^--X4-ci 
_LXVni-C Xi-Xi-X3=H3X4=NOz 





STRUCTURE OF : 

4, (A) (3,4--DIMETirYL PHEOTL) RESORCINOL PUTHAL-AS-EIN. 

(B) (3/4-PIMETI-rYL PHENYL) RESORCINOL TETRA CHLORO PHTHAL- 
' ■ -AS-EIN. 

(C) ( 3, 4-DIKETHYL PHENYL) RESORCINOL NITRO PHTHAL-AS-EIN . 

4. (A)’ The dye ( 3,4-dimethyl phenyl) resorcinol phthal-as- 

-ein having molecular formula C22H3^8'^4" 

prepared by condensing 0 -( 3 , 4-dimethyl benzoyl) benzoic acid 
with resorcinol in presence of few- drops of cone. sulphuric 
acid as tbe condensing agent (page itfo) . The dye on acetylation 
yielded diacetyl derivative and on bromination with calculated 
amount of bromine, yielded dibromo derivative, thus indicating 
the presence of only a molecule of resorcinol in the dye mole- _ 

cule. Caustic potash fusion of the dye gave a molecule of 
0 -( 3 , 4 -ditnethyl benzoyl benzoic ncld and a molecule oi renoroinol. 
The dye on treatment with excess of bromine yielded the same 
acid alongwith a molecule of tribromo resorcinol. Based on these 
chemical evidences the dye was assigned the structure (LXIX- a) . 

4.(B) The acia 0-( 3, 4-aimethyl benzoyl) ^benzoic acid when 

condensed with resorcinol In presence of 3-5 drops of oono. 
sulphuric acid as the condensing agent (page leS) , yielded the 
dye ( 3 , 4 -dlmethyl phenyl) tetra chloro phthal-as-ein, having 
eolecular formula Mol.wt. 454.0. It on acetylation 

and bramlnation (with calculated amount of bromine) yielded 
diacetyl and dibromo derivative of the dye, showing the presence 
of one resorcinol unit in the dye molecule. Treatment cf the dye 




with excess of bromine yielded 0 -( 3, 4-dimethyl benzoyl) tetra 
chloro benzoic acid alongwith a molecule of tri bromo resorcinol. 
Caustic potash fusion of the dye yielded the acid, mentioned 
above, alongv;ith a molecule of resorcinol. All these reactions 
have been explained by assigning the structure (LXIX-b) of the 
dye molecule, 

4.(C) The dye (3,4-dimethyl phenyl) resorcinol nitro phthal- 

-as-ein was prepared by condensing 0-( 3, 4-dimethyl benzoyl) 
m-nitro benzoic acid with resorcinol in presence of few drops 
of cone. sulphuric acid as the condensing agent (page 2.2^), 

The dye having molecular f ormula ^^ol »wt , 391 ,0 gave 

diacetyl and dibromo derivatives on acetylation and bromination. 
(with calculated amount of bromine) respectively. Thus only 
one molecule of resorcinol is present in the dye molecule. 
Caustic potash fusion of the dye yielded 0- ( 3, 4-dimethyl 
benzoyl) m-nitro benzoic acid and a molecule of resorcinol , 

The dye on treatment with excess ol bromine yielded the same 
acid and a molecule of tri bromo resorcinol. On the basis of 
above chemical evidences the dye was assigned the structure 
(LXIX-c) . 

All the chemical reactions of the dyes (LXIX-a , 

LXIX-b and LXIX-c) are shown in chart D (page Jl4) . 
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; X,=XfXs-X4=H 

b Xi=XrX3-'X4-ci 

■C X,’Xi=X3=H_,X4=N0a 
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STRUCTITRE OF 


5, (A) (4-AMINO 3-CHLORO PHEI^L) RESORCINOL SUCCIN-AS-EIN. 


The dye (4-amino 3-chloro phenyl) resorcinol succin- 
-as-ein (Mol. for. C 22 Hj^qO^, Mol.wt. 346.0) , was prepared by , 
condensing the acid ^-(4-amino 3-chloro benzoyl) propionic 
acid v^ith resorcinol in presence of cone. sulphuric acid as 
the condensing agent (page 2S6) . It on acetylation and bromination 
yielded triacetyl and tribromo derivatives respectively indicat- 
ing the presence of only one resorcinol unit in the dye molecule. 
V/hen treated with excess of bromine the dye yielded -(3-bromo 
4-amino 5-chloro benzoyl) propionic acid alongwith a tribromo 
resorcinol. Caustic potash fusion of the dye gave f5-(4-amino 
3-chloro benzoyl) propionic acid alongwith a molecule of 
resorcinol. All these reactions may be explained by assigning 
the structure (LXX) of the dye molecule. 


All the above reactions are shown in chart E (page \\^ ) 




STRUCTURE OF 


5,(B) (2-HYDROXY 5-METHYL PHENYL) RESORCINOL SUCCIN-AS-EIN 


The dye was prepared by condensing |, 
5-methyl | 3 enzoyl) propionic acid with resorcii 
of 3-4 drops of cone. sulphuric acid as a condj 
t nArTP D45) . The dve having molecular formula C 


wt# 300 yielded tri acetyl and tri bromo derivatives on 

acetylation and bromination (with calculated amount of bromine) 
respectively. Thus only one resorcinol unit is present in the 
dye molecule. Caustic potash fusion of the dye gave a molecule 
of /3 - (2-hydroxy 5-methyl benzoyl) propionic acid alongixrith a 
molecule of resorcinol. Treatment of the dye with excess of 
bromine gave mono bromo derivative of the same acid alongwith 
a molecule of tri bromo resorcinol. On the basis of above 

evidences the structure (LXXI) has been assigned to 


shown in the chart F 







Jis 


STRUCTURE OF J 


5.(0 (3, 4-DIMETUYL PHENYL) RESORCINOL SUCCIN-AS-EIN . 


The dye ( 3, 4-dimetbyl phenyl) resorcinol suocin-as- 
-ein having mol.for. C^gH^gO^, Mol.wt. 298.0 v/as prepared by 
condensing p-( 3, 4~dimethyl benzoyl) propionic acid with 
resorcinol in presence of few drops of cone. sulphuric acid 
as the condensing agent (page 25S) . The dye gave di acetyl and 
dibromo derivatives on acetylation and broinination (with 
calculated amount of bromine) respectively. Thus ohly one 
molecule of resorcinol is present in the dye molecule. The 
dye on treatment with excess of bromine yielded the 
p*( 3/ 4-dimethyl benzoyl) propionic acid and a molecule of 
tribromo resorcinol. Caustic potash fusion of the dye yielded 
the same acid alongwith a molecule of resorcinol. On the basis 
of the above chemical evidences the dye was assigned the 
structure (LXXII) . 


All the reactions are shown in the chart G (page\2d) 
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EXPERIMENTAL 


PREPRATION OF DYES FROM ACIDS 

The dy-'n hnve baen pruparod by rnnclensing tho vorioua 
, Y^keto acids (1 to 14 given on page 63) with different phenols 
taken in slight excess than molecular proportion in presence 
of minimum quantity of concentrated sulphuric acid. The result- 
ing dyes when tested to detect the presence of sulphur, gave 
negative test. This shows that dyes were not sulphonated in 
presence of minimum quantity of sulphuric acid. 

Phenolphthalein and Fluorescein have been prepared by 
condensing phthalic anhydride v/ith phenol and resorcinol respec- 
tively in presence of few drops (3-6) of concentrated sulphuric 
acid. The above two dyes have been used for making comparison ! 

with the dyes derived from different Y^keto acids which were ' 

obtained by applying Priedel-crafts reaction using phthalic 
anhydride or substituted phthalic anhydride or succinic anhydride i 
and an appropriate aromatic compound, | 

j 

Similarly phenolphthalein, fluorescein and succinein . J 
analogues have been prepared by condensing tetrachloro phthalic j 
anhydride, nit ro phthalic anhydride and succinic anhydride res- | 
pectively with phenol and resorcinol and these have been compared | 
with the dyes derived from acids which were prepared by applying 
Friedel-crafts reaction using tetrachloro phthalic anhydride or 
nitro phthalic anhydride or succinic anhydride and different j 

mono-substituted or disubstituted aromatic compounds i.e. ' 


2-chloro aniline# methyl salicylate# p-cresol and o -xylene* 

Chapter III# IV# V and VI includes dyes derived from 
V^keto acids of series-A (page 65 ) # series-B (page SB ) # series- 
C (page iS) , and series-D (page 65 ) respectively. • 

IR spectra were recorded by using Perkin Elemer infrared 
(KBr) and NMR was recorded on varian A-60# TMS internal 
reference and solvents CDCl^# CD^-CO-CD^ and DMSO# were used 
and the chemical shift have been given inT'(Tou) values. 

The purity of a dye was checked by TLC or paper chro- 
matography. In case of TLC# methanol has been used as the solvent 
and in case of paper chromatography butanol saturated with 
ammonia has been used as the mobile phase and 1% caustic soda 
solution as the developing agent. 


The analytical data are given in percentage 



The chapter III includes the dyes derived from the 


following acids 


0-( 4-amino 3-chloro benzoyl) benzoic acid. 

0— ( 3— carbmethoxy 4-hydroxy benzoyl) benzoic acid 
0-( 2-hydroxy 5-methyl benzoyl) benzoic acid, 

0-( 3, 4-dlmethyl benzoyl) benzoic acid. 


DYES DERIVED FROM 0-( 4-AMINO 3-CHLORO BENZOYL) BENZOIC ACID 


0-( 4-Amino 3-chloro benzoyl) benzoic acid 


The acid was prepared by carrying out Friedel-craf ts 
reaction between 2-chloro aniline (dry A.R. 85ml.) and phthalic 


anhydride ( 14, 6gm.# about 0,1 mole) in presence of anhydrous 
aluminium chloride (27gm,> about 0.2 mole) as catalyst. The 


necked flask fitted with a mechanical stirrer and a reflux 


was carried out below 20 C by adding anhydrous aluminium 


. ■ . ' ; ■ ■ : r' 12^ ■ 

chloride in portions# when the vigorous reaction subsided# 
the mixture was heated on boiling water bath until the 
evolution of hydrogen chloride gas ceased practically. 

The heavy dark coloured complex was decomposed by 
adding 25ml of concentrated hydrochloric acid (in about 200ml 
ice cold water) . The excess of 2-chloro aniline was removed 
by steam distillation. The residue was extracted 3-4 times 
with hot boiling 10% solution of sodium carbonate and filtered. 
The acid was precipitated from the filtrate by the gradual 
addition of concentrated hydrochloric acid. It was filtered 
off, washed well with cold water, dried and crystallized from 
methanol, m.p. 177-179°C. The white needle shaped crystalline 
acid is soluble in hot water, methanol ethanol, chloroform and 
acetone. 

Anal. for s C^^H^^QNClOg (Mol. wt.= 275.5) 

Calc. S C, 60.98? H,3.63? N, 5.08? Cl, 12. 89? 

Found S C, 60.92? H, 3.61? N, 5,06? Cl, 12, 85? 

PREPRATION OF ACETYL DERIVATIVE OF THE ACID s 

The acid (about l.Og) and fused sodium acetate (3,6g) 
were refluxed with 18ml of freshly distilled acetic anhydride 
at 130-140°C for four hours. The hot contents were poured in a 
beaker containing ice cold water with constant stirring. The 
acetyl derivative settled down in the form of cream coloured 
solid mass. The coloured acetyl derivative was dissolved in. 
acetone and treated with animal charcoal and filtered while hot® 



It was finally crystalized from acetone, yield 0,72gm, m.p 
T+- is soluble in chloroform, acetone and acetic 


C^gH^^NClOg or C^ 4 HgNCl 03 (C 0 CH 3 ) 2 ; Mol.wt.= 359.5 
C, 60.08? H, 3.89? N, 3.89? Cl, 9. 87? acetyl, 23.92? 


Found 


The dye,s prepared from the acid may be represented by 


the following structure 


CoOtC 


Phenolic 

compound 


Acid(Lactol form) 


amino 3-chloro phenyl) phenol phthal-as-ein 


(4-amino 3-chloro phenyl) resorcinol phthal-as-ein 


(4-amino 3-chloro phenyl) catechol phthal 


4 -amino 3 -chloro phenyl) hydroquinone phthal-as-e n. 


2 * R 3 = Rg = H ; Rj^ = R 4 = OH 

4 -amino 3 -chloro phenyl) pyrogallol phthal-as-ein. 

■4 = Rg = H ; R^ = R2 = 1^3 = 0 ^ 

, 4 -amino 3 -chloro phenyl) phloroglucinol phthal-as-ein. 

B3 « H / sK « Rg = OH 

: 4 -acetyl amino 3 -chloro phenyl) diacetyl resorcinol phthal-as-ein. 

= R 4 = Rg = H ; R^ = R 3 = O.CO.CH 3 
( 4 -amino 3 -bromo 5 -chloro phenyl) dibromo resorcinol phthal-as-ein. 
Rg = H I R 2 = R 4 = Br ? Ri == 5^3 = 

(4-AMIHO 3-CHLORO PH ENYL) PHEMOL PHTHAL-AS-EI^ : 

An intimate mixture of the acid (2.5gm) and phenol 
( 2 . 0 gm), slight excess than the molecular preportion, was taken 
in the hard boiling tube and heated in an oil bath to make the 
contents homogeneous. 4-5 drops of concentrated sulphuric acid 
were then added and heating was continued at 1 60-170 °C for five 
and half hours till the melten mass of the tube become brittle 
on cooling. The condenced mass was taken out from the tube and 
subjected to steam distillation to remove excess of phenol. The 
buff colour solid mass left in the flask was powdered and 
extracted with 2% sodium hydroxide solution. It was filtered 
and the dye was precipitated from the buff coloured filtrate 
by the gradual addition of di-lute hydrochloric acid with constant 
stirring. It was purified by repeated cr^^stallization from 







rectified spirit and dried in vacuum desiccator/ yield 2«2g/ 
m.p. 140-141°C. 

The buff dye is soluble in ethanol and rectified spirit. 
The ethanolic solution is almost brownish- red in colour and on 
adding a drop of alTcali it becomes pink in colour. 

The purity of the dye was tested by paper cromatography 
adopting technique lA/ IB • 


Paper 

Mobile phase 


Whatman No.l 

Butanol saturated with ammonia, 


Developing agent 1 % aqueous caustic soda. 


Reference dye 


Ph on (.>1 ph t h 1 e i n . 


A 25x10 Cm strip was taken and a very dilute solution 
of the dye was spotted on the paper (on a base line, 4 Cm from 
one end) with a micro syringe. Similarly a dilute aqueous 
solution of reference dye was also spotted on the base line 
at a distance of about 3 Cm from formar spot. The mobile phase 
was allowed to run for thirteen hours. The paper was then taken 
out, dried and sprayed cromatogram, each dye gave only one 
corresponding pink spot. This confirmed the homogenity and 
purity of the dye, 

Poutid t Rf (Phenolphtlialfc 1 n) , 0.03; 

( 4 -amino 3 -chloro phenyl) phenol phthal-as-ein, 0 ,94; 


Repo 


rted s Rf (Phenolphthalein) , 0.92 


Anal.for s C 20 H 14 NCIO 3 (Mol.wt.= 351.5) 


I 






1 ^ 


calc. t C, 68.28; H,3.98; N, 3 . 98 ; Cl, 10. 10; 

Dund s C, 68.22; H,3.96; N,3.95; Cl, 10.04; 

4-AMINO 3-CHLOR O PHENYL) RESORCINOL^ !CTHMir^&=EI^ * 

Homogenised mixture of the acid (6.0g) and resorcinol 
(3.0g), excess than molecular proportion, was heated in an oil 
bath to 120°C to make it homogeneous and 5-6 drops of concen- 
trated sulphuric acid were added. The contents were heated at 
145-160°C for about four hours, till the molten mass become 
hard and brittle on cooling. The condensed mass was crushed 
and washed well with water to remove excess of resorcinol. It 
was extracted with 2 % aqueous caustic soda solution and filtered. 
The dye was precipitated from reddish-brown with green fluores- 
cent filtrate by adding slowly dilute hydrochloric acid wdth 
constant stirring. The dye was purified by crystalization from 
rectified spirit, dried in an oven at 100 C and then in a 
vacuum desiccator, yield 5,4g, 

The dye is red, crystalline in nature, m.p. 275-277 C. 
The ethanolic solution is golden yellow with green fluorescence 
in colour. On addition of a drop of alkali colour changes from 
golden yellow to reddish yellow with green fluorescence. In 
strong basic medium the green fluorescence becomes more intense. 

Anal. for.; C 20 H 14 NCIO 4 ; (Mol.wt.= 367.5) 


Calc. 

Found 


C, 65.31; H,3.81; N,3.81; Cl, 9. 66; 
C,65.24; H,3.79; N,3.78; Cl, 9. 62; 




" J 


(4 -AMI NO 3-CHLORO PH ENYL) CATECHOL PHTHAL-AS -^glN i 

A well ground mixture of the acid (2.0g) and catechol 
(1.5g) was heated in an oil bath at 110°C to make it homogeneous. 
Few drops (5-6) of cone. sulphuric acid were added and heating 
was continued at 115-130 °C for about four hours till the hard 
brittle mass was obtained on cooling. The isolation an p 
fication were done as in the case of (4-amino 3-chloro phenyl) 
resorcinol phtbal-*3.s«-ein# yield l«8g® 

The dye is black, crystalline in nature, m.p. >360°C. 
Its ethanolic solution is brown in colour, which changes from 
black to brownish-black on addition of a drop of alkali. With 
2% caustic soda solution gives black colour. 

Anal. for. s C 2 qH^ 4 NC 104 (Mol.wt.= 367.5) 
calc. s C.65.31; H.3.81; N.3.81; Cl, 9.66; 

Found s C. 65.23; H,3.78; N.3.77; Cl. 9.61; 

(4 -AMI NO 3-GHLORO PHENYL) HYDROQUINONE PHTHAL-AS -g™ s 

A well ground mixture of the acid (2.0g) and hydro- 
quinone (1.5g) was heated to make it homogeneous. A few (5-6) 
drops of concentrated sulphuric acid were added and the mixture 
was heated for four hours at 160-175°C. The isolation and puri- 
fication of the dye were done as in case of (4-amino 3-chloro 
phenyl) resorcinol phthal-as-ein. The dye Is black crystalline 

above 300°C. It is soluble in ethanol 


in nature decomposes 



methanol, chloroform and acetic acid. Tne eonej 
is golden brown which turns into leaf brown on 


.NCIO. (Mol.wt 


Found 


(4 -AMINO 3-CHLORO PHENYL) PYROGALLOL PHTHAL-AS-g TO 


llol (1.5g) were i 


mixed and heated in an 


cent rated sulphuric acid were 


for four hours till the brirrie maat. wao - 

The isolation and purification of the dye were done as 
described under (4-amino 3-chloro phenyl) resorcinol phthal-as 


The black crystalline dye decomposes above 3uu 
: solution is wine red which gives violet colou 
^ riron of alkali. It is soluble in acetone. 




Found 


135 


(i-j^INO 3~CHL0R0 phenyl) PHLOROGLUCINOL PHTHAL-AS-EIN : 

The acid (2.0g) and phloTOglucinol (l,5g) were inti- 
mately mixed and heated in an oil bath to make it homogeneous. 

A few drops (4-5) of concentrated sulphuric acid were added as 
condensing agent and the heating was carried out at 190-210°C 
for four hours. The dye was isolated and purified in the same 
manner as described under (4-amino 3-chloro phenyl) resorcinol 
phthril-aw-eln . The dark oranqo dye is soluble in ace t;oru:>, ethanol < 
and acetic acid, yield 1.8g, m.p. >360 °C. It gives golden yellow 
colour in ethanol which turns into reddish orange on addition 
of a drop of alkali, strong basic medium also shows dark orange 
colour. 


Anal. for. : C 2 qH^^NC 105 (Mol.wt.= 383.5) 


Calc. 


Found 


C, 62.58; H,3.65; N,3.65; Cl, 9.26; 


* C, 62.48; H,3.62; N,3.63; Cl, 9.22; 


ACETYLATION OF (4-AMINO 3-CHLORO PHENYL) RESORCINOL 
PHTHAL-AS-EIN s 

[(4-acetyl amino 3-chloro phenyl) diacetyl resorcinol 
phthal-as-einj 


The dye (4-amino 3-chloro phenyl) resorcinol phthal- 
-as-ein (l.Og) and fused sodium acetate (3,0g) with 15ml of 
freshly distilled acetic anhydride v/ere taken in a 50ml round 
bottom flask fitted with an air condenser. The contents were 
refluxed at 125-135°C for about four hours. The hot contents 
were then poured slowly into n booker containing a slush of i( 


and water with constant stirring. It was left overnight where 
upon a light yellow solid settled down. It was filtered, washed 
well and dried. The crude product was treated with animal 
charcoal and crystallised from aqueous ethanol and little acetic 
acid. It was dried in an oven at 40°C and then over phosphorous 
pentaoxide under reduced pressure, yield 0.65g, 

The acetylated product is pale yellow and has micrp 
crystalline nature, m,p, 175—176 C, It is soluble in ethanol, 
acetone, chloroform and acetic acid. 

Anal. for. : C 2 gH 2 QNCl 07 (Mol.wt.= 493.5) or 

^20^11^^0104(00^3)3 

calc. : C, 63.22; H,4.05; N,2.84; Cl, 7.19; acetyl, 26.14; 

Found • C, 63.16; H,4.03; N,2.83; Cl, 7,15; acety 1, 26 ,0 8; 

BROMINATION OF (4-AMINO 3-CHLORO PHENYL) RESORCINOL 
PHTHAL-AS-EIN s 

[(4-amino 3-bromo 5-chloro phenyl) dibromo resorcinol 
phthal-as-ein] 

The resorcinol dye (1.5g) was dissolved in a minimum 
quantity of glacial acetic acid. 15ml of 10% solution of bromine 
in glacial acetic acid was slox-zly added in the solution of the 
dye. The flask was fitted with an air condenser and the contents 
were refluxed 120-130°C for an hour contents were cooled and 
diluted with minimum quantity of distilled water, A dirty orange 
powder settled. It was filtered and washed well v;ith water 
containing acetic acid and finally wdth hot water to remove 


excess of bromine. It was dissolved in dilute aqueous caustic 
soda and filtered. The filtrate gave bromo derivative of the 
dye on gradual addition of dilute hydrochloric acid. The crude 
brominated dye was finally purified by crystalization from 
aqueous ethanol and dried at 80°C in an oven, and then in 
vacuum dessiccator, yield 1.2g. 

The pale orange coloured dye, soluble in methanol, 
ethanol acetone and acetic acid has, m.p. 252-253 C. 

Anal. for. s C 2 o%iNClBr 304 (Mol.wt. 604.5) 

Calc. s Br, 39.70? 

Found s Br, 39.62? 

CAUSTIC POTASH TREATMENT OF (4-AMINO 3-CHLORO PHENYL) 

RESORCINOL PHTHAL-AS-EIN : 

Potassium hydroxide pellets (10. Og) were taken in a 
crucible and heated on a sand bath with a few drops of water 
in order to make it paste. The dye (l.Og) was then ar3ded to 
it. The contents were heated for about four hours, till the 
dark red colour of dye faded com.pletely. After cooling, the 
contents were diluted with 50ml of water and filtered. The 
dark red residue (l) settled down on just neutralising the 
excess of alkali. It was filtered and v/ashed v/ell v.dth water. 
The filtrate when acidified further by adding excess of dilute 
hydrochloric acid, gave white precipitate (II) which was 
filtered and washed with water. It was crystallised from 









IMS 


aqueous ethanol and dried in a vacuum eJeorjiccator . The filtrate 
was shaken with ether and on evaporation of the excess of the 
solvent a brownish red residue (III) was obtained. 


Identification of residue (I) 


It was identified as the unreacted residual dye, 
giving all colour reactions of the dye it self and it was 
further confirmed by mixed melting point determination ^^;ith 


the origJnal dye. 


Tdp.nti fication of residue (II) 


The compound, m.p, 177-1 79°C, gave the usual test of 


carboxylic group alongwith the dye test for amino group and 


was identified to be '0-(4-amino 3-chloro benzoyl) benzoic acid 


and was confirmed by mixed melting point determination and 


superimposition of IR spectra V7ith the authentic sample, 


Identification of residue (III) 


The purified substance, m.p. at 109—111 C, gave 


positive test with ferric chloride solution, Tollen's reagent 


and Fehling solution. It responded to fluorescein test with 


phthalic anhydride. On the basis of these observations the 


residue (III) v/as identified as resorcinol. It was further 


confirmed by mixed melting point determination with the 


authentic sample of resorcinol. 


Bromination, acetyla.tion and caustic potash fusion of 


the dye are shown in chart A (page 1 ^ 5 ) « 
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DYES DERIVED FROM O- ( 3--CARB METHOXY 4-H Y DROXY BENZOYL) BENZOIC ACI _ D ^ 






.COOH 


' ( 3--Cnrbniethoxy 4 -hyc' r> )xy benx,oy 1) benxoi c acid 


The acld^""^ was prepared by carrying out Friedel crafts 

reaction between methyl, salicylate (dry A.R. 80ml) , and phthalic 
anhydride (14.6g, 0.1 mole) in presence of anhydrous aluminium 
chloride (27.0g, 0.2 mole) in a similar manner as 0-( 4-amino 
3-chloro berr/.oyl) benzoic acid. The acjd w.is crystallised from 
hot vrater in the form of white crystalline solid, m.p. 170-172 C, 
The acid is soluble in water, benzene, ether, chloroform and 
acetone, yield 15, Og. 

Anal. for. s C^gH^2°6 C^ol .wt .=300) 


Calc, 


s C, 64.00; H, 4.00, 


Found. 


C, 63.84; H,3.96; 


PREPRATION OF ACETYL DERIVATIVE OF THE ACID : 


The acetyl derivative of the acid was prepared by 




I in 


taking (1.3g) acid, (4.0g) of fused sodium acetate and 15ml 
of acetic anhydride in o similar manner as in the p.tepiati 
of acetyl derivative of ortho ( 4 -amino 3 -chloro benzoyl) benzoi 
acid (page ). The coloured acetyl derivated was treated with 
animal charcoal till decolourised and finally recrystallised 
from acetone. The yield l.lg, m.p.ll2 C (Decomposed) . It is 
soluble in acetone, chloroform and acetic acid. 



Acid(Lactol form) 


Phendlic compound 


Dye molecule 


DYES : 


( 3 -carbwethoxy 4 -hydroxy phenyl) phenol phthal-as-ein. 


Rl = Rj = R 4 = ^5 


H ; R 3 = OH 


(3-carbmethoxy 4-hydroxy phenyl) resorcinol phtlial-as-ein , 

R. = 


■^2 ^ A 


R3 = K ; 


OH 




¥A - ■ P^i lx -- -'G.'*: ' 




1 ^ 1 


( 3 -carbmethoxy 4 -hydroxy phenyl) catechol phthal-as~ein. 


= R2 = OH ; R3 = R4 = R5 = H 


( 3 -carbmethoxy 4-hydroxy phenyl) hydroquinone phthal 


= R 3 = R 5 = H ? R^ = R 4 = OH 


( 3 -carbmethoxy 4-hydroxy phenyl) pyrogallol phthal-as-ein. 


Rl = ^2 == ^3 " ? R 4 = ^5 " ” 


( 3 -carbmethoxy 4-hydroxy phenyl) phloroglucinol phthal-as ein, 


= ^3 " ^5 " '* ^2 " ^4 " ^ 


( 4 -acetoxy S-carbmethoxy phenyl) diacetyl resorcinol phthal-aa-ein 
^2 ^4 ^'5 = H ; R^ = R 3 = OCOCH 3 

(3-bromo 5 -carbmethoxy 4-hydroxy phenyl) dibromo resorcinol 
phthal-as-ein. 

= H ; = R 3 = OH; R 2 = ^4 = 

r ■:i,rARBMET HOXY 4-HYDROXY PHENYL) S 

The dye was prepared by condensing the acid (1.5g) 
and phenol (1.2g) in presence of few (4-5) drops of concentrated 
sulphuric acid. The heating was carried out for four hours at 
175-180*^C, till brittle mass was obtained on cooling. Excess 
of phenol was removed by steam distillation. The mass left 
in the flask was powdered and. extracted with 2 % sodium hydroxide 
solution. It was filtered and the dye was precipitated from 
coloured filterate by the gradual addition of dilute hydrochloric 
acid with constant stirring. It was purified by repeated 
crystallisation from rectified spirit and dried in vacuum 

desiccator, yield 1.3g. 




.ii *f 


The orange coloured dye has m.p. 126 127 C» 
ethanolic solution is brownish-red in colour, which turns 
into pink on adding a drop of alkali. 


Anal.for. : C H^gOg (Mol.wt.= 376) 


calc. s C,70.21; H,4.26; 


Found 


: C,70.18; H, 4.23; 


(3.CARBMETH0OT 4-HifDROXy PHEKYL) ..K BSORgNOL^PgHA^AS-EIN 


The aye was prepared by condensing the acid C5.2g) 
and resorcinol (2.5g) In presence of 6-7 drops of concentrated 
sulphuric acid. Heating was continued for four and half hours 
at 125-135°C, till brittle ■mass was obtained on cooling. The 


isolation and purification were done as in the case 
( 3 -carbmethoxy 4-hydroxy phenyl) phenol phthal-as-ein, .yield 


4 ,6g . 


The red mlcroc.yst,illine dye having ra.p.lS2-lB4 C is 
aoluble in benzene chlorofonn ethanol and methanol. Its ethanolic 
solution is golden yellow with green fluorescence and turns Into 
reddish yellow with green fluorescence on adding a drop of 
alkali, in strong basic medium it gives reddish brown colour 

with green fluorescence. 


» ...T * r H .-On (Mol.wt.— 392) 

Anal.for. . ^-22 16 7 


Calc, 


. C, 67.35; H,4.08; 


: C, 67.26; H,4.06; 





Found 



pHEtHli_Cf£EaTOLKSHM: 


colour/ 


into 


is brown 


blacTc on 


Found 


PHT HAL-A 




hoinoaeneous 


The aye was prepared by hearruy 

,ld (l.Sg) and hyaroquincne (l-O?’ i" “ 

-180°C for about four hours in pres^nct. 

The isolation and ] 
ated sulphuric acid. T 

„ ( 3 _carbmethoxy 

dlarly as in the ease of (3 

/ \AA ^ vield. 1 • ^9 • 

.^,.hal -as-ein (page HI 


temp 


brown 


I 


methanol and acetic acid. 

Anal. for. : (Mcl.,rt.= 392 ) 

calc. = C, 67 . 35 , H, 4 .oa, 

pound = H,4.06, 

„„n^wT.l pYROGAU;OL_pmHAt::SS=EI£ = 

...naYPTHOCT 4-HmR 0S_SiSS^ 

out the condensation of 

It was prepared by carrying out th 

f rhe acid (1.5g) and pyrogallol d.Oq) 
homogeneous mixture o none. r-ulphu tic acid 

in an oil bath in presence 3 , i3olation 

ian 145°C for about four hours, -ne 
at the temperature 130- 

.. purification were done as .1) . 

(3-carhmethoxy 4-hydroxy phenyl) phenol phtha 

yield 1 ® 29 ® 

4 nine dve, decomposes above 

- acetic add. its 

3 , 30 ,. ,, 13 soluble m e . 

1 ,, 4 . •? r'^-n Ah wine 

ethanolic soli.it ion i- 

a drop of alkali, 
violet on adding a . - l 

Anal.for. = , 0 , («cl.wt,.= 40 « 

Calc. s C, 64,71? H/ 3.-24 

pound . C, 64.63, H,3.89, 

VY 4 hydroxy phenyl) PHLOROGMCINO^HAirAg^ 
f ^~r-ARBMFTHOXY ^ 


4 = +-V)P. acid (1.5g) phloroglu 

An intimate mixture o 

T -Ka-i-h to make it homogeneod.o 




V) f=>d. 


A -r^ 01 


■ " ;■ 1 4 ^ 

i fhen 3-4 drops of cone. sulphuric acid were added and heating 
was continued for about four hours at 190-.210°C. The isolotion 
and purification of the dye were done in a similar manue 
described in the case of ( 3 -carbmethoxY 4-hydroxy phenyl^ phen 
phthal-as-ein (page ) / yield 1.3g. 

o 

The dark orange coloured dye having m.p. above 360 C 
Its ethanolic solution is golden yellow in colour, which turns 
into reddish orange on addition of a drop of alkali. 
soluble in ethanol, methanol, acetone and acetic acid- 

Anal.for. s (Mol.wt.= 408) 

Calc# i C^64»71| H#3®92| 

Found ® C#-64«64* H#3»90| 

ACETYLATI-OM of ( 3— CARB!4ETH05Or 4— fniLFvOXx PIlEMxL) 

RESORCINOL PHTH AL -AS -SIN . S 

[(4-acetoxY 3 -carbmethoxy phenyl) di acetyl resorcinol phthal-as-ein^ 

The dye ( S-carbmethoxy 4-hydroxy phenyl) resorcinol 
phthal-as-ein (l.Og) and fused sodium acetate (3.0g) and freshly 
distilled acetic anhydride (15ml), were taken in a 50 ml round 
bQti-om flask fitted with an air condenser, -he contents were 
refltixed in an oil bath at 120-130^0 for four hours. isolation 

purification and crystallisation were done in a similar manner as 
described in the acetylation of (4-amino 3-chloro phenyl) resor- 
cinol phthal-as-ein (pagel3S) . The acetylated compound was dried 
in an oven at 80 °C and then over phosphorous penta-o 3 <ide under 

reduced p ires sure, 


yield 0.7!,)g 


The acetylated product is light yellow in colour# 

m.p. 200-202°C, soluble in ether, methanol, chloroform and 
acetic acid. 

Anal. for. : C 2 QH 22 O 10 C 22 H 13 O 7 (OC.CH 3 ) 3 (Mol,wt.= 518) 

Calc. S C, 64.86; H,4.25; acetyl, 24.90 

Found : C, 64.75; H,4.22; acetyl, 24.85 

BROMIMATION OP ( B-CARBMETHOXY 4-8YDRO>CS" PHENYL) 

RESORCINOL PHTHAL-AS-EIN : 

[(3-bromo 5-carbmethoxy 4-hydroxy phenyl) dibromo resorcinol 
phthal-ar.-cin] 

The dye ( 3-carbmethoxy 4-hYdroxy phenyl) resorcinol 
phthal-as-ein (l.Og) was brominated, isolated and purified in 
a similar manner as in the bromination of (4— amino 3— chloro 
phenyl) resorcinol phthal— as— ein (page I'S^') , yield 0.82g. 

The pale-orange coloured dye has m.p.256-257°C, Its 
ethanolic solution is light orange in colour. In moderate and 
strong basic mediums it gives deep orange colour with green 
fluorescence. 

Anal. for. s C 22 H^ 3 Br 30 ^ (Mol .wt. =629) 

Calc. : Br, 38.16; Found ; Br, 38,08; 

CAUSTIC POTASH TREATMEOT OF (3-CARBMETHOXY 4-m'DROXY PHEN^^L) 
RESORCINOL PHTHAL-AS-EIN * 

Caustic potash treatment of the resorcinol dye (l.C 
was carried out in an identical manner as in the case of 






3-chloro phenyl) resorcinol phthal 
.. three residues were obta 


point 


with the 


allised from acerc 
and gave positive 
vjas identified to 


firmed by mixed melting 


determin 


authentic s 


chloride. 


shown in 




1 ,|S 


3. DYES DERIVED FROM 0-(2-I-IYD ROXY 5-METI-fYL BENZOYL) 3EKZ0IC ACTOl 



j^O- ( 2 -Hydroxy 5-met.hyl benzoyl) benzoic acid] 

The acid^“^ was prepared by carrying out Friedel- 
crafts reaction between p-cresol (dry AR 85ml) and phthalic 
anhydride (15«5g about 0.1 mole) and anhydrous aluminium chloride 
(27.0g, 0.2 mole) used as a catalyst in a similar manner as 
0 - ( 4-amino , 3-chloro benzoyl) benzoic acid (page 117). The acid 
was crystallised from acetone m.p.l82— 183 C. It is soluble in 
hot water# acetone and methanol# yield 16. Og. 

Anal. for. s (^^ol.wt.= 256) 

Calc. : C#70.31; H#4.69; 

Found : C# 70 . 22 ; H# 4 , 67 • 


PREPARATION OF ACETYL DERIVATIVE OF THE ACID s 

The acid (1.2g) and sodium acetate# fused (3,5g) v;ere 
refluxed with 15ml of freshly distilled acetic anhydride at 
1 20-1 30°C for, four hours. The hot contents v^ere poured in a 
beaker containing ice cold water vrfth constant stirring. The 
acetyl derivative settled down in the form of brown coloured 






1 


!■! 


solid mass. The coloured acetyl derivative was dissolved in 
cKJetone and treated with animal charcoal and filtered while 

hot. It was crystallised from acetone in the form of light 

brown solid, m.p. 190°C. It is soluble in acetone, chloroform 

and acetic acid, yield 0.98g, 

Anal. for. ! C^gH^gOg or Cj^gH^gO^COC.CHj) ^ CMol .vrt:.=340) 
Calc. : C, 67,06; H,4.71; acetyl, 25.29 ; 

Found : C, 66.97; H,4.69; acetyl, 25.21; 


The dyes prepared from the acid may be represented by 

Ra 


the following structures* 



4 - 




Acid(Lactol form) Phenolic compound, 

(2-hydroxy 5-methyl phenyl) phenol phthal-as-ein. 

OH 


Dye molecule. 


Rl = 1^2 = ''4 


^5 " ^ * ^3 


( 2 -hydroxy 5 -methyl phenyl) resorcinol phthal-as-ein. 
= R^ = Rg = H ; Rj_ = R 3 = pH 

( 2 -hydroxy 5 -methyl phenyl) catechol phthal-as-ein. 

OH 


R3 = R^ — R3 


H ; R^ = R 2 




5-methyl phenyl) hyaroqnlnone phthal-as 


5 -methyl phenyl) 


■methyl phenyl) phlorogluclnol phthal 


( 2 -hydroxy 


5 -methyl phenyl) 


OCOCH 


5-methyl phenyl) dil-^romo 


( 3 -bromo 


phT-HAL-AS -EIN 


fO-flYPROXy. 


mixture 


oil bath in 


sulphuric 


btained on cooling. ..xcess 
tillntlon. The reddish pink so. 
-eeted with 2-/. sodinm hydroxide 


removed by steam 


precipitated from the 
of dilute hydrochloric 


a vacuum 




1 5^ 


182-184°C. The ethanolic solution o£ the dye is 

;:;X0W in coxoun tunns into pin. on eaain, n anop oi 

ax.ali. in strong basic medi™ it gi-s intense pin. col . 

Anal.for. i (Mol.wt.=332) 

calc. ! C,75.M! H,4.82; 


Found 


S C,75.79; H,4.787 


t-»KTHYL PHEmil .R£SO£CISOk™:a^^ ‘ 

Oa) and resorcinol 

It was prepared by condensing acid (5. g) 

concentrated snlpburic acid 

(2 eg) on the oil bath in presence oi con 

, t 140 1 60 °C £or abont .our and half hours. The 
( 5-6 drops) at 140-160 c rox as 

were carried out in a same manner as 
isolation and purification we - „,„.|, a-as- 

r (4 ,mino 3 -chlorc phonyl) vesorclnol ph. hal 
in the cnno of ( 4 -.)mino 

-ein (page i^^) , 

t. '>qn-292°C, is soluble 
The dar. orange dye having m.p. ..0 - 

w T Tt dissolves in ethanol giving 
In benzene, ethanol and met- ano . turns into 

• 4 - 1 -, nreen fluorescence, which turn 
golden yellow colour wi ^ 

, nreen fluorescence on adding ■ P 

reddish yellow colour with green 

of al*ksli® ■ ^ 

_ u 0 , (Mol.wt.= 348 ) 

Anal. for. ■■ tgl 16 5 

calc. : C.i'72.41'- 

Found : c,72.33, H,4.58, 

,i,wVhF 01 cy = 












•r 4- T.Tirj Q 


_„r,rad by heating the mixture of the acid 


(1.65g) and cateahol (1.3g) in an oil bath at 120-130°C for 

4: 1 1 .=iroD'5 of concentrated 

four .and half hours in presence of - 1 

^ rMi ri f icatiion of the <3ye were 

sulphuric acid. The Isolation and purificati 

1 4 of ( 4 -amino 3 -chloro 

done in a similar manner as in the Ct . ■ 

1 '1 nhi-hal- is-ein (paqe 132* ) # yield 1.3g. 

phenyl) resorcinol phthai-a^ ei-i \i _ 

. _ „ is soluble in 

The black dye havinq./ m.p. > 

henzena, ethanol, methanol and acetic acid. It gives brown 
colour in ethanol which turns into brownish black on adding 

a drop of alkali. 


Anal. for. •. 

Cslc® ® C#72®4l; H#4«60/ 

Found ! c,72.3l! H,4.57; 



wv rvpnnTTTMOHE P HTHAL-AS-EIM 


Acid (2.0g) ana hvdroquinone (1.5g) were heated in an 
Oil b.ath at 160-1B0°C for four hours in presence of few drops 
of oonoentrated sulphuric acid. The isolation and purification 
were carried out in a sa.e Tanner as in the case of (4-aTino 

3 -ohloro phenyl) resorcinol phthal-as-ein (page 131. ) .Yield 1.8g. 

The black coloured dye. decomposed at 320°C. is soluble 
in ethanol, methanol, chloroform and acetic acid. Its ethanolic 
solution is crimson in colour which turns into dark brown on 

adding a drop of alkali. 

IX . r H O (Mol .wt .= 348 ) 

Anal. for. S *-21^ i6 5 

calc. ! C,72.41? H,4.60; 

Found s C,72.34; H,4.56; 



phenyl) PVPnnALLO L PHTHAL-ASrE IM 


The mixture of acid (2.0g) pyrogaxxux 
drops of concentrated sulphuric acid, was heated in an oil 1 
at 130-140°C, for about four hours. The isolation and purif 
were carried out in a similar manner as in case of (4-amino 

3 — ctiloro phenyl) resorcinol^ *u® ' 3 


The blSLCk coloured dye having m®p 
'olour in ethanol which turns into 


PHENYL) PHT.0R(3GLUCI N0L 


(2 -HYDROXY 5 -METHYL 


The mixture of acid (2.0g), phloroglucinol (1 
few drops (2-3) of concentrated sulphuric acid was heat 
oil bath at 190-200°C for about four hours. The isolati 
purification were carried out in a similar manner as ir 
(4-amino 3-chloro phenyl)^ phthal-as-ein, yield 2.2g. 


colour in ethanol which turns 


of alkali 


Found 


ACETYLATION OF (2-I-fYDROXY 5-METlIYL PHEt^L) 

RESORCINOL PHTHAL-AS-EIN : 

[{2-acetoxy 5-me-thyl phenyl) diacetyl resorcinol phthal-as-einj 

Starting with(l,0g) of the dye (3.0g) of the fused 
sodium acetate and 15ml of freshly distilled acetic anhydride/ 
the acetyl derivative was prepared exactly in a similar manner 
as in ‘the acetylation of (4-amino 3-chloro phenyl) resorcinol 
phthal-as-ein ( page 13.5). The yellow acetyl derivative was 
treated with animal charcoal and finally ciy'’stallised from aq, 
ethanol in presence of a drop of acetic acid/ yield O.Sg, 

The yellow coloured triacetyl derivative having m.p. 
188-189°C/ is soluble in benzene/ ethanol, methanol, chloroform 
and acetic acid. 

Anal. for. s ^21^22^Q C2l”l3°5 3 (Mol .wt. =474) 

Calc. 8 C, 68.35; H/4,64; acetyl , 27 . 22 ; 

Found 8 C, 68.28; H/4.61; acetyl, 27 . 1 5 ; 

BROMINATION OF (2-HYDROXY 5-METHYL PHENYL) RESORCINOL 
PHTHAL-AS-EIN ; 

[(3-bromo 2-hydroxy 5-methyl phenyl) dibromo resorcinol 
phthal-as-ein] 

The dye, (2-hydroxy 5-methyl phenyl) resorcinol phthal 
-as-ein (l.Og) was dissolved in a minimum quantity of glacial 
acetic acid, 10ml of 10% solution of bromin in glacial acetic 
acid was slowly added in the solution of the dye. The flash was 
fitted with an air condenser and the contents were refluxed at 


:i s'5 


120-1 3CI°C for an hour. The isolation and purificat 

carried out in a similar manner as in the case of _ 

of (4-amino 3-chloro phenyl) resorcinol phthal-as 

yield 0 • 82g • 

The orange crystalline dye having m.p. 250-251 C, 

father chloroform and acetone. Its ethanolic 
soluble in benzene, ether, cnio 

-Hums into reddish pink v^ith 
solution is red in colour which turns x 

green fluorescence on addition of alkali. 

, 1 = . ^ M Br 0.. (Mol.wt.= 585) 

Anal. for. s 

Calc. : Br, 41.03; Found : Br,40.95; 

CAUSTIC POTASH TREATMENT OF (2-mT>ROXy 5-METHYL PHENYL) 

RESORCINOB phthal-as jg lN S 

caustic potash treatment of the resorcinol dye (l.Og) 

-hViA pas0 of (4— Binino 

was carried out In an identical manner as in 

3 -chloro phenyl) resorcinol phthal-as-ein (page IW ) . As a 
result of fusion three residues were obtained. 

Identificatioa-^SjSSia^^ = 


It was identified and confirmed as the unreactea 
residual dye from its colour reactions and mixed melting point 
determination with the authentic sample of dye. 

Identification ._of _.Resj:.dug_.Z-Il- 

It was recrystalised from acetone, m.p.l82-184°C. It 

tests for carboxyl and phenolic groups 

gave positive i:esT:b 


and was 


■ 1515 

.aen.i*iea ana ccnfi^ea as C-(a-.yaro.V .enzcyX) .ennoic 

acia by mixea melting point determination and superimp 
IR spectra with the authentic sample.. 

Tfientification of * 

The purified sample melted at 108 - 109 °C. It gave blue 

vninr-ifle It reduced Fehling s solution^ 
violet colour with ferric chloride. It reo 

^ -Finnrpscein test with, ptthalic 

ammonical silver nitrate and gav ^ 

• rhf ^hPse observations it was confirmed 
anhydride. On the basis of these ooserv 

to be resorcinol. 

Acetylation, bromination and caustic potash treat 
of the dye are shown in chart C (page 111 ) . 



4. DYES 


nPPTVF.D FROM O-CSiii: 


PT7M7.0YL) BEN2^IC__ASS- 


C=o 


[o-(3,4-aimethYl benzoyl) benzole acid.] 

The aold^-^ was prepared by carrying ont Priedel- 
cralts reacrlon between orthoxylene (dry A. 100™i) and phthallc 
.nbydrlde (19.Sg, 0.1 .ole) and anhydrous alu.lnlu. chlorrde 

in a similar manner as in 
(27g, 0.2 mole) used as a catalyst, m 

0 -C 4 -ainlno 3 -chloro benzoyl) benze.ic acid (page W) . " 

crystalline acid was crystallised from acetone, m.p.153-154 . 

yield ISg. It is soluble In ether, acetone and methanol. 

. r H Oo (Mol. wt. = 254) 

Anal. for. : 3 

calc. I C/75.59; H.5.51; 


Found 


C, 75.51? H,5.48? 


preparation of . ACE iXk-2^-SS^^SY£-^ 


The acid (1.2g) and Insed sodium acetate (3.5g) were 
refluxed with 20ml of freshly distilled acetic anhydride In an 
Identical manner as In the acetylation of 0-(4-amlno 3-chloro 
benzoyl) benzoic add (page ) . The coloured acetyl derivative 



was 


decolourised by treating with animal charcoal. It was 
crystallised from acetone in the form of amorphous solrd, 
m.p. 85-87°C, It is soluble in acetone/ chloroform and 


acid/ yield 0,75g. 
Anal. for. s 
Calc. 2 C/72.97; 

Found s C/ 72.90; 


or 

H,5.41; acetyl, 14.53 
H,5.38; acetyl/ 14.49 


(Mol .wt .=296) 


The dyes prepared 


from the acid may 


be rep resent ec 



Acid(Lactol form) Phenolic compound. Dye molecule 

'CS * 

( 4 -dimethyl phenyl) phenol phthal-as-exn. 

( 3 / 4-dimethyl phenyl) resorcinol phthal-os-ein. 

Rs = = Rg = H ; Ri = R 3 = 

( 3 / 4-dimethyl phenyl) catechol phthal-cis-ein. 




4-dimethyl phenyl) hydroquinone 


•dimethyl phenyl) pyrogallol phth 


4.-dimethyl phenyl) phlorogluc 


dimethyl phenyl) diac 


1 ) dibromo rc 


PHENOL PH; 


4 -DIMETHYL PHEl 


-entrated sulphuric acia v 

and half hours in a simil. 
3_chloro phenyl) resorcino 


manner 


■phe brov/n co 


oltible 


Found 


le’i 


It was prepaid by conaeasinp tbe intimate .i.tare 
It was prep presence 

f3 Oq) on tne oil batP m 

• ^ na) and resorcinol 

of ocxd (5.0g) ana ^ 140 . 150 °C for 

^ roncentrated sulphuric acid 

of few drops of j- 4 ficiition was 

, ,u ind half hours. The e.fraction and pu:if 
about four and hal . ( 4 .an,ino 

carried out in a similar manner = ^ ^ 

4 1 r^bt-hnl-as—ein# 

3 -chloro phenyl) resorcinol phthnl 

.p.=nine dye having m-P« 

»• :r„a, 

e .a- ........... 

3a Its ethanolic solution is yen .n„^res- 

n, h turns into brownish yellow with green 
in colour which 

, on adding a drop of alHali. 

reddish-brown colour is obtained. 

- u 0 (Mol .wt. =34-6) 

Anal. for. : ^22^18^4 


gale. 

Found 


. c, 76.30; H,5.20; 
: C, 76.19; H,5.18; 


r , 4-DIMETHY L,PHEH]S1.C^^ 

t, V, nn the homogeneous 

aye was prepared by heating t 

n Sal in an oil Darn 

the acid (2.0g) shd catechol (1.5g) 
mixture of the ^ presence of few drops 

, an 1 nn°c for about four hours in the pr 
,t 120-130 C isolation and purifioaticn 

of concentrated sulphur c ( 4 .amino 3 -chloro phenyl) 

,,the dye were done as in the case ^ 

resorcinol phthal-as-ein (page 132.) . 


The dye is black in colour/ m.p. above 360 C. Its 
ethanolic solution is light brown in colour. It gives deep 
black colour on addition of alkali. It is soluble in acetone/ 
ethanol and acetic acid. 

Anal. for. : C 22 H 18 O 4 (Mol. wt. =346) 

Calc. I C/76.30; H/5.20; 

Found * C, 76, 22 7 H/ 5 . 17 ; 

(3.4-DIMETHYL PHE^TYL) HYDROQUIMONS PHTHAL-AS-EIN ; 

It was prepared by condensing the hoinogeneoiis mixture 
of the acid (2.5g) and hydroquinone (1.5g), The intimate mixture 
was heated in an oil bath in presence of 3—5 drops of cone, 
sulphuric acid for about four hours at 120-1 30 *^C/ till the 
molten mass become hard and brittle on cooling. The isolation 
and purification were carried out in a similar manner as in 
case of ( 4 -amino 3 -chloro phenyl) resorcinol phthal-as-ein(J»jC 13 lJ 
yield 2 . 1 g. 

The black coloured dye having m.p. above 360°C, is 
soliible in chloroform ethanol and methanol. Its ethanolic 
solution gives golden yellow colour which turns into dark 
brown on addition of alkali. 

Anal, for. : ^22^18*^4 (Mol. wt. 346) 

Calc. t C, 76.30; H/ 5.207 


Found 


; C/76. 21; H/5.15; 


f 3.4~DIMETHYL PHENYL) PYROGALLOL PHTliAL ::A§^:gIE * 

The mixture of acid (2.0g)/ pyrogallol (1.2g) and 
3-5 drops of concentrated sulphuric acid, was heated in an oil 
bath at 130-150°C for about four hours. The dye was isolated 
and purified exactly in a similar manner as the other dyes, 

yield 2«3g* 

The black shining crystalline dye having m.p. above 
360°C, is soluble in ethanol, methanol and acetic acid. It 
dissolves in ethanol giving wine red colour which turns into 
violet on adding a drop of alkali. 

Anal. for, : ^ 22^1305 (Mol. wt. =362) 

Calc. t C,72.93; H,4.97; 

Found. s C#72®84* H#4«93| 

( 3 . 4-DI METHYL PHENYL) PHLOROGLyCIH OL_PHTHA^ : 

It was prepared by the condensing the intimate mixture 
of acid (2.5g) and phloroglucinol (1.5g) on an oil bath in 
presence of 3-4 drops of concentrated sulphuric acid at 190-210°C 
for about four hours. Isolation and purification of the dye 
were done as in the case of other dyes, yield 2.eg. 

The dark brovm dye m.p. >360 °C, gives lemon yellow 
colour with ethanol, which turns into orange on adding a drop 
of alkali. It is soluble in acetone ethanol, methanol and acetic 


acid . 


Anal.for. : C: 22^]_305 (Mol .wt . = 362) 

Calc. : C,72.93; H,4.97; 

Found I C, 72.81; H,4.92; 

ACETYLATION OF ( 3 , 4--DIMETIIYL PHEHYL) RESOnCTMOL PH THAL-A3-ETM : 
[(3,4-dimethyl phenyl.) di acetyl resorcinol phthal-as-ein] 

The dye ( 3, 4-diinethyl phenyl) resorcinol phthal-as-ein 

(l.Og) was acetylated, isolated and purified exactly in a siinilar 

A 

manner as described in the acetylation of ( 4 ^ ami no 3““Chloro phenyl) 
resorcinol phthal-as-^ein (page 135)# yield 0®72g® 

The crystalline acetyl derivative is light yellow 
coloured and has^ m®p® 110“‘112 C« It is soluble in benzene^ 

ethe cli.l oi'O form and nct,.d::l c d * 

Anal.for. s ^22^16^4 (Mol .wt .=430) 

Calc. : C, 12. 567 H, 5.12; acetyl, 20 .00 ; 

Found s C, 72.47; H, 5.08; acetyl, 19 .94; 

B ROMI NA TION OF (3,4-DIMETHYL PHEliyL) RESORCINOL PHTHAL-AS-EIH : 
[(3,4-dimethyl phenyl) dibromo resorcinol phthal-as-ein] 

The dye (3,4-dimethyl phenyl) resorcinol phthal-as-ein 
(l.Og) was dissolved in minimum quantity of glacial acetic acid 
and 15ml of 10% solution of bromine in glacial acetic acid was 
slowly added in the solution of the dye. The f,lask was fitted 
with an air condenser and the contents were refluxed at 120-130*^0 


for an hour. The isolation and purification of the compound 
were carried out in a similar manner as in the case of 

toromination of (4-amino 3-chloro phenyl) resorcinol phthal- 

-as-ein (page ) / yield 0.80g. 

The dirty orange crystalline componnd having m.p. 

88-89°C, is soluble in benzene, ether, chloroform, acetone and 

acetic acid. 

Anal. for. : (Mol .wt. =50 4) 

calc. i Brv31.75; Found ; Br, 31.68? 

CAUSTIC POTASH TREATMENT OF (3,4-DIMETHYL PHENYL) 

RESORCINOL PHTHAL-AS-EIN : 

For caustic potash treatment o£ ( 3, 4-aimethyl phenyl) 
resorcinol phthal-as-ein identical procedure was followed as 
described in the case of (d-nmlno 3-ohloro phenyl) resorcinol 
phthal-as-ein (page 137). It gave following three residues: 

I dentif iccition of Res idue - I : 

It was identified and confirmed to be unreacted dye 
from its colour reactions and detenDination of the mixed melting 
point with authentic sample. 

Identification of Res idue - II : 

It was acidic in nature and gave positive tests for 
, carboxylic group. It was identified to be 0 -( 3, 4-di methyl benzoyl) 




, , ii;5 

benzoic acid and confirmed by mixed melting point determinati 
(m.p.l53-154°C) and by superimposition of the IR spectra with 

the authentic sample. 


Identification of Residue ■* HI * 


The purified sample melted at 109-110°C. It gave 
positive tests with ferric chloride, Fehling's solution 
ammonical silver nitrate. It gave fluorescein test with phthalic 
anhydriae. On the basis of these observations it was confi^.ed 

to be resorcinol. 

Acetylation, bromlnation and caustic potash treatment 
of the dye are shown in chart D (page J14') . 





CHAPTER -- IV 






i!;b 


Chapter IV incliades the dyes derived from the 
following acids 

(1) 0-(4-amino 3-chloro benzoyl) tetra chloro benzoic acid, 

(2) 0-( 3-carbmethoxy 4-hydroxy benzoyl) tetra chloro 
benzoic acid, 

( 3 ) 0-( 2-hydroxy 5-methyl benzoyl) tetra chloro benzoic 
acid. 

(4) 0-( 3,4-dimethyl benzoyl) tetra chloro benzoic acid. 


1, DYES DERIVED FROM 0-( 4-AMINO 3-CHLORO BENZOYL) 
TETRA CHLORO BENZOIC ACID : 


KHo 



0-.(4-amino 3-chloro benzoyl) tetra chloro benzoic 

acid. 


,4-8 


The acid"' was prepared by carrying out Friedel- 
Crafts reaction between 2-chloro aniline (dry AR 85ml) and 
tetra chloro phthalic anhydride (28g, about 0,1 mole) in 
presence of anhydrous aluminium chloride (27,0g, 0.2 mole) 
as catalyst. 














' 





The reaction was carried out in a one 
necked flask fitted with a mechanical stirrer a 
connected with a gas absorption trape. The reac 
out below 40°C by adding anhydrous aluminium 
portions., l^en the vigorous reaction subsided, ^ 

heated on boiling water bath until the evo: 


hydrogen cniorxae 

The heavy, dark brown coloured complex was decompose. 

. 4 -oa Wrochloric acid (in 250ml ice 
by adding 30ml of concentrated hyc r 

ccia excess of . c.loro anf Une was remove, by 

3 .ea. aistiUatlon. ..e resiaue was extracted 3-4 ti.es with 

hot boiling 10% solution of sodiu. carbonate and filtered 

.he acid was precipitated fro. the filtrate by the gradual 

addition of concentrated hydrochloric acid. It was 

off, washed well with cold water, dried and orystallised fr 

acetone. ..P. i 80 °C(deco.posedl , yield a4.2g. The grey crysta 

T 'WT 1 =. In acetone end methenol. 
nine acid is soluble in acexon 

r> vf KlC’l- 0 (Mol . wt • =41 3 • 5) 

Anal. for. : C^ 4 HgNCi 5 U 3 

^ /.n M 1 45; N,3.39; Cl, 42.93; 

calc. s C,40.63, w, 

j . r 40 54; H,1.43; N,3.36; Cl, 42.87; 

Found s C,4U.0.i, n, X. 4 


rrrrTr"'ro« or ^nyrYL derivmwe 


The acid (l.og) and fused sodium 
refluxed with 15.1 of freshly distilled ac 
120-130°C for four hours. The hot contents 
beaber containing Ico told wafer wKb con, 










acetyl derivative settled down in the form of brown coloured 
solid mass. The coloured acetyl derivative was dissolved in 
acetone and treated with animal charcoal and filtered while 
hot. It was crystallised from acetone in the form of brown 
solid, decomposed at 110°C. It is soluble in acetone, methanol 
chloroform and acetic acid, yield 0.62g. 

Anal.for. : or C^H^NClsOj (OCCH 3 ) ^ (Mol. wt. 497. 5) 

calc. : C, 43.42,* H,2.01; N,2.81,* Cl, 35.68; acetyl ,17.29; 


Found 


: C,43.34,* H,1.98; N,2.78; Cl, 35.61; acety 1, 1 7 , 23 ; 
The dyes prepared from the acid may be represented 


by the following structures 


ConfiC.HaSQ4.: 




Acid(Lactol form) Phenolic compound, 



Dye molecule. 


( 4-amino 


3 — chloro phenyl) phenol tetra chloro phthal— as— eii 


Rl = R2 = '^4 = ''5 = • ""3 = 


( 4 -amino 3 -chloro phenyl) resorcinol tetra chloro phthal-as-ein. 


R2 = R4 = R5 = H = R3 = 





1 e » 


( 4 -amino 3-chloro phenyl) catechol tetra chloro phth 


R3 = ^4 * ^5 “ ^ “ ^2 " 


( 4 -amino 3-chloro phenyl) hydroquinone tetra chloro phthal-as-ein. 


R2 = H3 = R5 = H ; Ri = H4 = 


Z 

X •hf>+Ta chloro phthal-as-ein. 

( 4 -amlno 3-chloro phenyl) pyrogallol tetra cm 


R4 = R5 = H ; Ri = Rj = R3 = “H 


(4-ainlno 3 -chloro phenyl) phloroglucinol tetra chloro p 

R =sR^ = H ® 

(Lacetylamino 3-=hloro phenyl) dlacetyl resorcinol tetra chloro 

phth a 1 ““ <'5 s — e i n ® 

n IT f P != ^ QOC«CIio 

R 2 « ^4 ^ 3 ^ 

. chloro Phenyl) aibromo resorcinol tetra chloro 
(4-amino 3 -bromo 5 -chloro pneny .> 

phthal-as-eln ® 

= H ; = R 3 = 0^ • ^2 = ^4 = 

.4 .-CHtORO PHEl^L)_ PHMgTR^^ 

An intimate mixture of the acid (2.6g) and phenol 

(2.0g) (sllgM proportion) was taXen 

in a ham boiling tube and heated in an oil bath to mahe it 

homogeneous. A few drops (3-4) of concentrated sulphuric acid 

were added and heating was continued at 16g-175°C for about 

tour ana half hours. laolation and purification were carried 

• -T-or- wav in the case of (4-amino 3-chloro phenyl) 
out in a similar way in one 

■> T. 4 ->a-ii ns-cin (paqe nl), yield 2.4g. 

phenol phthc)l-a.o-ci n vj j 




|7!I 


The orange brown coloured dye, having m.p. 258-260 C 
I ; is soluble in alcohol and acetic acid. Its ethanolic solution 
■ ' is light yellow in colour which turns into violet on adding a 




drop of alkali 


The purity of the dye was tested by paper chromato- 
, . 1A,1B 


graphy adopting technique 


Paper 

Mobile phase 


Whatman No.l 

Butanol saturated with ammonia 


Developing agent 1% aqueous caustic soda. 


Reference dye 


Phenolphthalein, 


A 25x10 Cm strip was taken and a very dilute ethanolic 
solution of the dye was spotted on the paper (on a base line, 

4 Cm from one end) with a micro syringe. Similarly a dilute 
aqueous solution of reference dye was also spotted on the 
base line at a distance of about 3 Cm from the former spot. 

The mobile phase was allowed to run for thirteen hours. The 
paper then taken out, dried and sprayed with 1% aqueon.-. 
alkaline solution. After drying the sprayed chromatogram, 
each dye gave only one corresponding pink spot. This confirmed 
the homogenity and purity of (4-amino 3-chloro phenyl) phenol 
tetrachloro phtha l-as-ein. 

Found : Rf (Phenolphthalein), 0,92 

Rf [(4_amino 3-chloro phenyl) phenol tetrachloro 
phthal— as— ein^ , 0,94 


Reported* Rf (Phenolphthalein), 0.91 






Anal. for. •• C^^H^oNCl 503 (Mol .wt . 489 . 5) 

Calc. i C, 49.03? H,2.04? N,2.86; 01,36.26? 

Found : 0,48.97? H,2.01? N,2.83? 01,36.21? 

3-CHL0«n PHEHTU RSS0RCIN 0L-S£m- gI^^° PHI . H AL^AS^. 

A well ground acW (5.5g) and resorcinol (2.5g) was 

heated in an oil bath to 115°C to‘malce it homogeneons. A few 

drops (4-5) of concentrated sulphuric acid were added and the 

contents were stirred well. The heating was continued at 140- 

160°C for about four and half hours, till the tolten n,ass become 

hard and brittle on cooling. The condensed mass was crushed and 

washed wen with water to remove the excess of resorcinol. It 

was extracted with 2% agueous caustic soda solution and filtered. 

The aye was precipitated as a golden brown dye with green f lucre- 

1 iir of c^ilute hydrochloric acid with constant 
scence by adding slowly of dilu y 

Viv orvstallisation from rectified 
stirring. The dye was purified by crystaii 

3 +. pn^r and then in a vacuum desiccator, 
spirit, dried in an oven at 80 C and tnen 

yield 5.1g. 

The lemon yellow crystalline dye has m.p.290-292°C. 

Its ethanollc solution is pale cream which turns into light 

orange with green fluorescence. The green fluorescence becomes 

=aaif-ion of 2% caustic soda solution. It is 
more intense on addition or 

TYipi”ViBnol 0.nc3. 3,C0ti.c scid® 

soluble in chloroform, ethanol, methanol 

/-> M NCl 0 (Mol.wt.= 505.5) 

Anal. for. : ^20^10 


Calc. 

Found 


: C, 47.48? H, 1.98? N,2.77? Cl, 35.11? 
. c, 47.42? H,1.95? N,2.747 Cl, 35.05? 




I 7-i? 


f4-AMIN0 3-CHLORO PHEHYL) * 

An intimate mixture of the acid (2.0g) and catecho 
(1.2g) was heated in an oil bath at 100°C to make it homogeneous, 
few drops (3-4) of concentrated sulphuric acid were then added ^ 
and heating was continued at 120-130°C for about four hours. 

The isolation and purification of the dye were done in a similar 
manner as described in the case of (4-amino 3-chloro phenyl) 
resorcinol tetra chloro phthal-as-ein (page 171 ), yield 2.1g. 

The black crystalline dye decomposed at 250 C, 

soluble in acetone, ethanol, methanol and acetic 

..hnnol lc smuMon is 1 Mh.- brown whioh turnn i n. o colden 

brown on adding a drop of alkali. 

- _ . o H NCl 0 (Mol • wt • 50 5 • 5) 

Anal. for. J ^20^10’^ 5 4 


i C,47.48y H,1.98; M,2,77; Cl, 35,11? 
• C, 47.41? H,1.94; N,2.727 Cl, 35.03? 


Calc. 

Found 

.-.«r.OPO PHEM.-L1 HY DROOUaSSS-mSi^^^ 

It vras prepared by heating the homogeneous mixture 
of the acid (2.5g) and hydroguinone (1.5g) in an oil bath at 
160-180°C for about four hours in presence of concentrated 

sulphuric acid. The isolation and purification were carried 

r* -In C3S© of ( 4“*3tTiino 3*“Clnlor‘0 

out in a similar manner as in the cn^e o 

' .1 ^-,=+-ra chloro phthal-as-ein, yield 1.8g. 

phenyl) resorcinol tetra cnioro p 

coloured dye (decomposed above 300 C) gives 


The black 



brovm colour in ethanol which turns 


on adding a 


ound 


{4-AMINO 3-CHLORO PHENYL) PYROG A LLOL TETRACHLOR ^ PH THAL 


It was prepared by heating the homogeneous mixture 
of the acid (3.1g) and pyrogallol (2.0g) in an oil bath at 
130-140°C. The cone. sulphuric acid 3-4 drops were added and 
heated for about four hours. The dye was isolated and purified 
exactly in a similar manner as in the cases of other dyes^ 
yield 3.60g. The black coloured dye (decomposed above 180°C) , 

gives brown colour with ethanol and gives blackioh brown 

. _ , . =rrnna basic mediums respectively 


Found 


fd-t.MTNO 3-CHTnnA PHLORO GL TirTMOT, TETRACHLOP.O PHTHAL-AS-g . I H 

The condensation of the intimate mixture of acld(2.5g) 
phlorogluclnol (2.0g) was carried out in presence of 4-6 drops 
of conc.sulphurlc acid at 190-200°C for about four hours, 
isolation and purification of the dye were done as in the cases 



174 



The grey coloured dye (decomposed above 300 C) gives 
grey colour with ethanol, which turns into pale cream on adding 
a drop of alkali. It is soluble in acetone# ethanol, methanol 

and acetic acid , 


Anal. for. s C 20 H 10 NCI 5 O 5 (Mol.wt. 521.5) 

Calc. t C, 46. 02? H, 1.92; N,2.68; Cl, 34.04; 


Found • C, 45.93? H,1.90? N,2.65? Cl, 33,98? 


ACETYLATION OF (4-AMINO 3-CHLORO PHENYL) RESORCINOL 
TETRACHLORO PHTHAL-AS-EIN S 


[(.-acetyl amino 3-chloro phenyl) dlacetyl resorcinol^phthal- 
-as-ein] 


The dye, (4-amino 3 -chloro phenyl) resorcinol tetra- 
chloro phthal-as-ein (l.Og) and fused sodium acetate (3.0g) 
and 15ml of freshly distilled acetic anhydride were taken in 
a 50ml round bottam flask fitted with an air condenser. The 


contents were refluxed at 120-130°C for about four hours. The 


hot contents were then poured slowly into a beaker containing 


a slush of ice and water with constant stirring. left 

overnight where upon a buff coloured solid settled^^It was 


filtered, washed well and dried. The crude product was treated 
with animal charcoal and crystallised from aqueous ethanol and 


little acetic acid. It was dried in an oven at 60 C and then 


over phosphorous pentaoxide under redused pressure, yield 0.72g 


The acetylated product is buff coloured and has 
microcrystalline nature, m.p. 180-182°C. It is soluble in 

benzene, ether, chloroform and acetic acid. 







Pound 


brominatioh of (4 -amino 3-chloro phenyl) resorcinol 

rPT^TPAQILORO PHTHAL-AS-EIN t 

r(4-an.ino 3-bromo S-chloro phepyl) dibrcmo re.orcin 
tetracbloro phthal-as-einj 


( 4 -amino 3 -cnioro 

n (l.Og) was dissolved in a minimum quantity 

cid, lOml of 10% solution of bromine in 
. was slowly added in the solution of the 
fitted with an air condenser and the contents 
20-125°C for an hour. Contents were cooled 
inimum quantity of distilled water. A grey 
ttled. It was filtered washed well with water 

acid and finally with hot water to remove 

j ■!« aaueous caustic 


vacuum 


coloured powdered dye having m.p 

,ne methanol, acetone, chloroform a 


is soluble 


Anal. for. t 



! 


rJiUSTIC POTASH TREATMENT OP 3-CHI.ORO PHENYL) 

tf trachloro PHTHMi::^::ia • 

' potassium .yaxoxide pallets (10.0,) ware taHen in a 

v,»th with a few drops of water 
crucible and heated en a sand bath wrt 

_ (1 Oa) was then added to 

in order to make it paste. The dye ( . 9 

The contents ware heated for about four and half ours. 

rue dark red colour of the dye --- - -- 

Che contents were diluted with 50ml of water. 

e (I) settled down on )ust neutralising the excess 
::r il waniltered and washed well with water. The filtr.e 
When acidified further by adding excess of dilute hydroc 
Lid. gate white precipitate (11). ^ 

*. T^- was crystallised from aqueous 

washed well with water. It was cry 

washea wexx filtrate was 

1 dried in a vacuum desiccator. The tii 

ethanol and drxed solvent 

.shaken with ether and on evapora 
a brownish red residue (HD was obtained. 


TSPutificat i-r p*’ Residue (ll ! 


idue (I) was identified as unreacted residual 

The residue U/ woo 

colour reactions. It was further confirmed by 
dye from its colour reau 

nint determination with the original dye. 
mixed melting point determ 

Td^nti f ication„ o£,Sg.gj^Hg~IUl * 

The compound, m.p.l 80 °C (decompose) gave the usual 

. of carboxylic group alongwith the dye test for amino 

fA amino 3 -chloro benzoyl) tetra 
•don^lfied to be 0 -( 4 -amino 3 cnxor 

was rdentxfxed by mixed melting point 

chloro benzoic acid and was confimaed 



of IR spectra with the 


as resorcinol having m.p 


•s solution 


It responded to ferric chloride, 
ainmonical silver nitrate, and g? 
anhydride. It was further confii 
with the authentic sample. 


test with phthalic 


shown in 






DYES DERIVED FROM 0 - ( 3-CARBMETHOXY 4-HYDROXY BENZ 


cooW 


The acid^ ^ was prepan 
Crafts reaction between methyl s 
tetrachloro phthalic anhydride ( 
presence of anhydrous aluminium 
ratalvst. The reaction was Cc 


80ml) and 


1 mole) in 


Anal .for 



PREPRATION OF ACETYL D ERIVATIVE OF THE ACID t 


The acid (l.Og) and fused sodium acetate (3.0gJ were 
refluxed with 15ml of freshly distilled acetic anhydride exac 
in a similar manner as in the case of acetylation of 0 -( 4 -.amino 
3-chloro bfsn/.oyl) i til tmcIiIo t o Vuni'/.o 1 r uc ld (p.uju IC'/) . I he, biowa 
coloured acetyl derivative having m«p.207— 209 C is soluble in 
chloroform, acetone and acetic acid. 


Cl, 27.20; acetyl, 16,48; 


Anal. for. i 


Found 


The dyes prepared from 
by the following structure; 


Phenolic compound 


Acid(Lactol form) 


(itc^bmethoxy 4-hydroxy phenyl) phenol tetrachloro phthal-as 
R. * B R, s Rc ® H ; Rq = OH 


4-hydroxy phenyl) 




3.carbi«ethoxy 4-hyaroxy phenyl) catechol tetrachloro pnt. 




R = H ? = R 2 “ 


:3-carb.ethoxy 4-hya.roxy phenyl) hydroqulnone tetrachloro. 


)hfhal-as-ein. 


= Ro = R = H ; R^ = R4 = 0 ^ 
2 3 5 


3-carbmethoxy 4-hydroxy phenyl) pyrogallol tet 
hthal-as-ein. 


1 ,^ « Rg » H ; Rj^ » R2 " ^3 “ 


3_oarbmethoxy 4-hydroxY phenyl) phlorogluclnol tetrachlo ^ 

= H ; Ri = R3 = *^5 “ 

;4-acetoxy 3 -carbmethoxy phenyl) diacetyl resorcinol 

tetrachloro phthal-as-ein. 

ry tJwP SsR* — OCOCH^ 

R2 = R4 = R5 ^ ^ 3 

/, v,tr^roxv Ohenyl) dibromo resorcinol 
(3-bromo 5-carbmethoxy 4 -hydroxy p 

tetrachloro phthal-as-ein. 

Rj = H > Ri = R3 - = **4 = 

nuENYT.) nOTMOT. TETRACHLORO PHTHRL-AS-EI N 

^^■.r2iRnMF.T HOXY 4 :;jI YDR 0 ^gL£S£H^^^ 

.3 r,o nrteoared by condensing the acid (2.0g) 

The dy® wes prep^^^ ^ 

d c^iroDs of cone • siilphiirio . 

and phenol (l.Og) in presence -- 

^c,nlation and purification were carried 
acid. The heating, isolation 

-in case of ( 3-carbmethoxY 
^3 a similar manner as m case 01 v ^ 

exactly in a si vield 1.6g. 

— n ; .-o, ,.3den yellow coloor 

-_.,^rxr=. rive having m.p. 44u 



with ethanol/ which turns 


Found 


( 3-CARBMETH0X!ir 4-HYDROXy PHENYL) RESORCINOL 
PHTHAL~AS~EIN t ‘ 


It was prepared by heating the homogeneous mixture 
,d'(5.0g) and resorcinol (3.0g) in an oil bath at 

The concentrated sulphuric acid (4-6 drops) w 
A. rn-ua Vi(=>atiina was continued for 


about four hours. Isolation anu 

carried out In a similar manner as in the case of 
3 -chloro phenyl) phenol tetrachloro phthal-as-ein 


The light brown shining aye 

gives pale yellow colour with ethanol 
orange with green fluorescence on add 
is soluble in benzene, alcohol and ac 






C3-CARBMETH0XY 4-HYDROXY PHENYL) CATECHOL TETRACHLORO 
P HTHAL-AS-EIN t 


The condensation of the intimate mixture or aoiuw.-s- 
and catechol (2.0g) was carried out in presence of 4-6 drops 
of cone. sulphuric acid at 120-130°C for about four hours. Iso- 
lation and purification were carried out in a same manner as 
in the case of (4-amlno 3 -chloro phenyl) resorcinol tetrachloro 
phthal-as-ein (pagem), yield 3.6g. The light black coloured 
dye having m.p.240-241°C, gives brown colour with ethanol, which 
turns into blackish-brown on adding a drop of alkali. 


Found 


O-CARBMETHOXY 4-HYDROXY PHENYL) HYDEOQUINONE TETRACHLORO 
PHTHAL-AS-EIN * 


The mixture of acid l2.ogj nyoru^ux 11 ^ 111 = 
of concentrated sulphuric acid, was heated in an oi] 
50-180 °C, for about four hours. The isolation and 
ion of the dye were done in a similar manner as desc: 
e case of (4-amino 3-chloro phenyl) resorcinol tetra 
thal-as-ein, (page 171). YieM 1.62g. The black dye 
p.300°C (decomposed), gives light brown colour with, 
which turns into dark brown on adding a drop of alka 


Found 



C3-CARBMETH0H 4-HYDROXY PHEHYD) FYROGALLOL TETRACHLORO 
Pf^THAL-AS -BIN S 

j 4 : ar>^ri (3 Oa) pyrogsllol (2.0g) and 

The mixture of acid kJ.ug; py 

concentrated sulptnrlc acid C3-5 drops) was heated in an o 
hath at 130-140°C for about three and half hours. The xsd 
and purification were carried out in a sa.e manner as -= 
3 -chloro phenyl) resorcinol tetra chloro phthal-as ein. 


brown in colour, m.p. a 
- in ethanol which turns 


shows 


adding a drop 


Ffliund 


pheijiyl) phlo rogluci nol 


( 3 -GARB MET HOXY 
phthal-as -EIN I 


me condensation of the intimate 
:,rogluclnol carried o 
of cone. sulphuric acid at 190-20 
and purification of the dye were 

'^Tos. yield l*7g. 


The darl^ o 


ethanol. 


wine 



Found 


[ or ( 3-CARBMETHOXY 4-HYDROXY PHENYL) 
TETRACHLORO PH THAL-AS-EIN * 

r 3-carbmethoxy phenyl) diacetyl resc 

I nrn ■nht:hal-aS““einJ 


ative having 


brown co 



brominatioh of O-carbmetmh ^-htorojot phehyl) 

I resorcinol 'TTr-r^RACHLORO PHTHAL^i^Sj^E^ • 

fO-bromo 5 -ca.rbmethoxy dibromo 

resorcinol tetrachloro phthal-as-exn J 

aye (l.Og) w.a aiaaolvea in a .ini.™ quantity 

of glacial acetic acid, 10ml of 10% solution of br 

iriitiv added in tbe solution of dye. 
glacial acetic acid was slowly added 

j ^ purification were carried out in 

The reaction, isolation and purificitio ^ 

.. in case of bromination of (4-amxno 3-chlor 
a similar manner as xn c 

phenyl) reeorcinol tetrachloro phthal-as-eln,,,y e 

The pale yellow micro crystalline dye having m.p. 
308-309°C. is sclnble in solvent ether, alcohol, chloroform 

and acetic acid. 

u n Br 0„ (Mol.wt. 767) 

Anal. for. : C22V^4®'"3''7 

J 3 - 29; Found t Br,3l.23; 

Cfalc. * Br, 3l.2y; 

ex pabbMETHOXY 4-HyDROXY PHENYL) 

canstic potash treatment of the dye (l.Og) was 

;=sc; C IT it) ttlB 

c^lmilar manner as aescLXi^ 

f^arried out exactly i-n 

rpsorcinol tetrachloro phthal 
case of ( 4 -amino 3 -chloro phenyl) resorcrnol 

result following three residues were 


It was 


mixed melting 


of its colour 


point determination with authentic sample. 
Tdentif ication of Residue (II). * 


It gives positive test for carl?oxyl and phenoli 
groups and was identified and confirmed as 0 -( 3 -carbmethoxy 
4--hydroxy benzoyl) tetrachloro benzoic acid by mixed me g 
point determination and superimposition of IR spectr 
authentic sample. 

f ic atiion of Res idue^jT Ill^ s 

It was Identified and . confirmed as resorcinol because 
it gave violet colour with ferric chloride solution, reduced ^ 
Tollen's reagent and Fehling-s solution. It shows no depression 
in m.p. 108-109°C when mixed with the authentic resorcinol sampl 

■■ The acetylation bromination and caustic potash fusion 

of the dye are given in chart B (page Jog ) . 



DYES DERIVED FROM 0-( 2-HYDROXY S-METHYL 

tetrachloro benzoic acid __ 


Q 


XOOH 


0-( 2 -hydroxy B-methyl benzoyl) 
tetrachloro benzoic acid. 

The acid^'® was prepared by carrying out Friedel- 
rafts reaction between p-cresol (dry AR 85ml) and tetrachloro 
rthalic anhydride (28.5g, 0.1 mole) in presence of anhydrous 
Lumlnlum chloride C27g about 0.2 mole) . The yield of the acid 
as 20 .Og. The acid was purified by acetone. The acid having 
.p. 230-231°C is soluble in water, acetone and methanol. 

nal.for. . OigHgCl^O^ (Mol.wt. 394) 
ale. * C, 45.69; H,2.03; 01,36.04; 

■ound * 0,45.61; H,2.01; 01,35.98; 

>REPRATIOW OF AC F IYL DERIVATIVE ^OF THE ACID * 

The acid (l.Og) was acetylated exactly in the same 
,ay as described in the case of acetylation of 0-(4-amlno 
3-chlo.ro bensoyl) tetrachloro bentoic acid (page in) .yreld 

Q.78g. 

V,.„wn coloured diacetyl derivative having m.p. 




C. H Cl 0 *(C 0 CH«) 
15^6 4 4 " 3 


a red from 


formula 


come. 

HiSO+ cl 


compound 


chloro phthal-as 


5 -methyl phe 


phthal— as— ein 


(2-hydroxy 5-methyl phenyl) 


tetrachloro phthal 


5 -methyl phenyl) 


(2 -hydroxy 


phthal— as— exn 


5-methyl phenyl) hydroquinone 



llol tetrachloro phthal-as 


(2-hyc3roxy 5-methyl phenyl) pyrog 


(2-hydroxy 5-methyl phenyl) phloroglucinol 


(2-acetoxy 5-methyl phenyl) diacetyl 
phthal-as-ein. 

o = p ^ = R_ = H j = Ro = OCOCHo 


(3-bromo 2-hydroxy 5-methyl phenyl) dibromo 
tetrachloro phthal-as-ein. 


, O-HVnRnXY 5-MFTHYL PHEtre O PHF.HOL TETRACHLORO PHTHAfe ^ A S^E™ 


mixture of the acia U.og; ana 

about four hours in presence of few drops of concentrated 
sulphuric acid. The isolation and purification of the dye 
done as described in the case of (4-amino 3-chloro phenyl) 
resorcinol tetrachloro phthal-as-ein, yield 1.6g. 


coloured dye m.p.2: 
light yellow colour 


Found 





f 9-HYDROXY 5-METHYL PHENYL) RESORCINOL J[ETRACH L O RO. JlSS M f. r ^.§^ :^ ^ 

It was prepared by heating the intimate mixture of 
the acid (5.0g) and resorcinol (3.0g) in an oil bath at 140 
160°C in presence of concentrated sulphuric acid (4-5 drops) 
for about four hours. The dye was isolated and purified exactly 

i +-v>Q ot f 4 — amino 3 — chloro phenyl) 

in a similar manner as in the case of ( 

-(- 04 - 'ranhl oro nhthal-as-ein (page 17] )/ yield 4. g« 


The greenish brown colourea aye iiava.i 
is soluble in ethanol methanol and acetic acid 
solution gives cream colour* which turns into 
colour with green f lurescence on adding a drop 


Its ethanolic 


Anal. for. s 


Found : C*oi./d7 

.. .-MFTHYL PHENYLI^CATECHO^^ 


of conc. sulphuric acid, isoia-ciuu eu. 

rere carried out similarly as in case 
,vl) resorcinol tetrachloro phthal-as 


coloured dye having m.p. /4 
ilcohol and acetic acid. Its 


soluble in 


solution is golden-brown in colour, which turns xnx.u 
on addition of alTcali, 

Anal. for. . (Mol.wt. 486) 

Calc. s c,5l.85; H,2.47; Cl, 29.22; 

Found ! C,51.75! H,2.44, Cl, 29. IS; 

f 2-HYDS01Cy 5 "MFTHy T- PHENYL) HyDROQSlNOHE TB^ ^ “ ~ 

The dye was prepared by condensing the homogeneous 
mixture of acid (2.0g) and hydroquinone (l.Og) at 160-180 C 
for about three and half hours in presence of concentrated 

sulphuric acid C2-3 drops), yield 1.7g. 

The blach dye decomposed above 270°C, dissolves in 
ethanol giving light brown colour, which turns into brown on 

y 

a(idition of alkali. 

, - . r- H Cl 0,- (Mol.wt. 486) 

Anal. for. * 12 4 5 


pound 


1 C, 51.85; H,2.47; Cl, 29.22; 
, c,51.76; H,2.43; Cl, 29.16; 


PYROGAL 



-AS-EIN 


intimate mixture of the acid (2.0g) and pyrogallol 
:i.0g) was heated in an oi bath at 130-140 C for three hours 

Ln presence of 2-3 drops of cone. sulphuric acid. The isolation 

and purification of the dye were done in a similar man 

-1 rpsorcinol tctro-ctiloro 

the case of ( 4 -aminc 3 -chloro phenyl) resorern 

phthal-as-ein (page 111)' 




1 


The black coloured dye having m.p. above 360 C, is 
soluble in acetone, alcohol and acetic acid. The ethanolic 
solution is dart brown in colour. On adding a drop oi artali 
the colour becomes blue in colour. 

Anal.for. i ‘Mol.wt. 502) ^ 

Calc. * C, 50.20? H,2,39? Cl, 28.29; 

Found * C,50.11; H,2.36; Cl, 28.22? 

(2-HYDROXY 5 -methyl PHENYL) PHLORCX3 LUCI NOL TETRACHLORO 

phthal-as-ein 

t ^ •i-hP' intimate mixture 
It was prepared by condensing the inti 

i n nn^ at 180-200 C for 
of the acid (1.5g) and phlorogluoinol (l.Og) 

^ ^ (3-5) of concentrated 

about four hours in presence of few . 

sulphuric acid, yield 1.32g. 

/ 

* 1 dis^-'olvcs in ethanol 

The dark red dye m.p. 180 C dl.-i>oxvi. 

^ ,hnlour The colour becomes red with green 
giving wine red colour, me 

addition to alkali. It is soluble in acetone, 
fluorescence on addition ro 

ethanol, methanol and in acetic acid. 

Anal.for. i C2iHi2‘'’'4°6 

calc. > 0,50.20, H,2.39, Cl,28.29, 

Found ■ 0,50.09, H,2.35, 01,28.23, 

acetylation of 

alacetyl resorcinol tetraohloro 

phthal— as— ein J 

^ fo„b-ciroxy 5-methyl phenyl) resorcinol tetra 

mVMo dire i y »»■' 



chloro phthal-as-ein (l.Og) was acetylated, isolated and 
purified exactly in a similar manner as in the case of 
acetylation of (4-amino 3-ch loro phenyl) tetrachloro resorcinol 
phthal-as-ein (page I7M), yield 0.62g. The golden brown coloured 
triacetyl derivative having m.p.l65-167°C, is soluble in benzene 
ether, chloroform and acetic acid. 

Anal. for. s C2iHgCl405 (COCH 3 ) 3 (Mol.wt.612) 


Calc. 

Found 


, C,52.94; H,2.94; 01,23,20; acetyl, 21 .08; 
: C, 52.85; H,2.93; Cl, 23.14; acetyl, 21.03; 


BROMINATION OF (2 -HYDROXY 5-METHYL PHENYL) RESORCINOL 
TETRACHLORO PHTHAL-AS-EIN t 

r(3-bromo 2-hydroxy 5-methyl phenyl) dibromo resorcinol 
tetrachloro phthal-as-ein ] 

/ The dye (l.Og) was dissolved in a minimum quantity 

of glacial acetic acid 10ml of 10% solution of bromine in 
glacial acetic acid was slowly added in the solution of dye. 
The flash was fitted with an air condenser and the contents 
were refluxed at 120-130°C for an hour. 

The crude bromlnated dye was finally purified ^by 
crystallisation from theaqueous ethanol and dried at 80°C 
in an oven and then in vacuum desiccator, yield 0.88g. 

The bro-wnish cream coloured dye has m.p. 315-317 C. 
It is soluble in bentene. ether, alcohol and in chloroform. 

Anal. for. . Cj^H^Cl^BrjOj (Mol.wt. 723) 

s Br, 33.20,- found i Br,33.14; 




CalCo 



CAUSTIC POTASH TREATMENT OF (2-HYDROXY 5-METHYL PHENYL) 
RESORCINOL TETRACHLORO PHTHAL-AS-EIN s 

Caustic potash fusion of the dye (1.5g) was carried 
out exactly in a similar manner as described in the case of 
(4-araino 3-chloro phenyl) resorcinol tetrachloro phthal-as-ein 
(page 176) • Following three residues obtained, were identified. 

Identification of Residue (l) i 

It was identified as unreacted residual dye on the 
basis of its colour reactions and confirmed by mixed melting 
point determination with authentic sample. 

Identification of Residue (III i 

It gave positive tests for carboxyl and phenolic 
groups and was identified and confirmed as 0-( 2-hydroxy 
5-methyl benzoyl) tetra chloro benzoic acid by mixed melting 
point determination. 

Identification of Res idue (III) : 

It was identified and confirmed as resorcinol becaus 
it gave violet colour with ferric chloride solution, reduced 
Pehllng's solution and Tollen's reagent. It was melted at 
109-110°C. It was further confirmed by mixed melting point 
determination with the authentic sample. 

The acetylation, bromination and caustic potash 
fusion of the dye are shown in chart C (page 111 ) . 


dyes DERIVED FROM 0- ( 3, 4 -DIMETHYL BENZOYL) 
TETRACHLORO BENZOIC ACID I 



C=o 


D 


0 -( 3,4-dimethyl benzoyl) 

?etrachloro benzoic acid. 

4-8 ,-«r^^r•pd bv carrying out Fricdel- 

The acid was prepared by c . ^ ^ j 

^ an BOml of 0 -xylene and 28, Og of 
crafts reaction between dry AR 80ml 

aluminium chlor.de (21^0g) .rystallisea from 

aoia obtalnefl was 23. Og. 

motbanol in tbe form of vellow, cr,sf ala, m.p. 21B-217 C. 
acid is soluble in water, etber and methanol. 


. . r -H Cl.O., (Mol.wt. 392) 

Anal. for. : 6^10^ 4 3 

. r 48 98? H,2.55? 01,36.22; 

Calc. S C,48.yo/ 

„o oQ. u 9 52? Cl, 36,14? 

Found * C, 48.88? H,2.b2, 

arFTVL DERIVATOT^OF jrHE.,^m * 

p t? ?:FRAT ION 


. . T >— ^r" n t d e s c r rlo 

It was prepared in a manner - ■ 

, ^ 0-(.-amino 3-chlo,o benuoyl) tatraonxoro 

under acetyl' -- 



The light brown colourea 
le and chloroform has m.p.l20 < 

or C,6H,C1,03(C0CH3) (Mol.wt 
Tftr ri, 32.72; acetyl^9.91; 


benzoic ac 


Anal. for. i 


Found 


the following 


phenyl) phenol tetrachloro phthal-ae-e.n 
_ ^ O = M j R- = OH 


•dimethyl phenyl) 


tetrachloro phthal-as-ein 


•dimethyl phenyl) c 








IB 


{ 3 , 4 -dimethyl phenyl) hydroquinone tetrachloro phthal-as-ein. 

Rj = Rg = H ? Rj^ = R^ = OH 

( 3 , 4 -dimethyl phenyl) pyrogallol tetrachloro phthal-as-ein. 

H J R^ ® ^2 * ^3 ” 

,( 3 , 4 -dimethyl phenyl) phloroglucinol tetrachloro phthal-as-exn , 

^2 " ^4 ~ ^ ^ ^1 “ ^3 ~ ^5 “ 

( 3 , 4 -dimethyl phenyl) diacetyl resorcinol tetrachloro phthal- 
-as-ein, 

Ra = R 4 = R 5 = H ; = Rg = OCOCH 3 

( 3 , 4 -dimethyl phenyl) dibromo resorcinol tetrachloro phthal- 

-as-ein. 

Rg = H ; R^ = R 3 = OH ? Ra = R 4 = 

C3. 4-DIMETHYL PHENYL) PHE NOL TETRACHLORO PHT H^ -AS -EI N ; 

V . 

0 

The dye was prepared by condensing the homogeneous 

mixture of the acid (2.0g) and phenol (l.Og) at 160-170°C for 

four hours in presence of few drops of concentrated sulphuric 

acid. The dye was isolated and purified similarly as described 

in the case of ( 4 -amino 3 -chloro phenyl) resorcinol tetrachloro 
Cpa^ 17/ >, 

phthal-as-ein,^ yield l,82g. 

The pink coloured dye has_ m.p, 232-234 C. Its ethanolic 
solution is wine redi^Siloure which turns into violet on addition 
of a drop of alkali. 

Anal. for. > C^jHi^Cl^Oj (Hol.wt. 468) 

Colo. j C, 56.411 11 , 2. '19; Cl, ill. 14: 

Found , C,56. 32; H,2.96, 01,30.28; 



(3^ 4-dimethyl phenyl) RESORCINOL 


It was prepared by heating the intimate mixture 
the acid (5.2g) and resorcinol (3.0g) in an oil bath at 140- 
160°C in presence of sulphuric acid (concentrated, 6-8 drops) 
for about four and half hours. The isolation and purification 
of the dye were carried out in a manner similar to that 

Hn +•>!(=> nase of (4— amino 3— chloro phenyl) resorjoinol 


tetrachloro phthal-as-ein 


The golden brown coloured dye, m,p.28l-2bJ t give 
pale creamal colour in ethanol which turns into pinkish orange 
with green fluorescence on adding a drop of alkali. It is 
cninblfl in acetone, ethanol, methanol and acetic acid. 


4-DIMETHYL PHENYL) CATECHOL TETRAC HLORO_Pi ^ » 

Condensation of the acid (2.5g) and catechol (l.Sg) 
was carried out at 120-140°C for four hours by using 3-4 drops 
of concentrated sulphuric acid as condensing agent. The dye was 
isolated and purified exactly in a similar manner as the other 
dyes. The black coloured dye, m.p.243-245°C gives brown colour 
in ethanol which is not changed on addition of alkali. 


Found 


.1 9 



An intimate mixture o£ the acid (1.5g) and hydrogulnone 
(l.og) was heated in an oil hath at 160-170°C, in presence of 
concentrated sulphuric acid (3-4 drops) . The reaction, isolation 
and the purification were carried out in a manner simi 
that described in the case of (4-amlno 3 -ohloro phenyl) re,.or 

e n, n 320 °C (decomposed) 

cinol tetrachloro phthal-as-ein^yield . g# 

The light black dye, soluble in ethanol gives. golden 
brown colour which is not changed on adding a drop of alkali. 

It gives dark brown colour in strong basic medium. 

Anal.for. . C2jH^^cl^0^ (Mol.wt. 484) 
calc. • c,54.55! H,2.89( Cl,29.34r 

Foupd : 0,54.46: H,2.87: 01,29.29: 

M.4-DIMETWVT. PHEHYL) PYROGALLOL_ TETR AOHI,ORO PHTHAL-AS-E IN: 

The dye was prepared by condensing the acid C2.0g) 
and pyrogallol (1.4g) by using 2-3 drops of cone. sulphuric acid 
.a condensing agent. Heating was continued for four hours at 
'130-145°C, till brittle mass was obtained on cooling. Isolation 

in Same wav as in case of (4-amino 
and purification were done in same y 

3-chloro phenyl) resorcinol tetrachloro phthal-as-eln,^ yield 

1.7g. 

The blackish brown dye having m.p. above 360°C, is 
soluble in acetone, ethanol, methanol and acetic acid. It gives 
golden brown and dark brown colour in ethanol and alcohalic 



caustic potash solution respectively. 

„ • n H Cl 0 (Mol.wt. 500) 

ft.nal.for. * 

Calc. • C, 52.80: H,2.80: Cl, 28.40: 

pound > C,52.7l: H,2.78: Cl, 28. 35: 

T T A n PI IT !i AL ASr 1 

.^•.|A-nTM:ET HYL 

The mixture of acid (2.4g) phloroglucinol 
f drops (2-3) of concentrated sulphuric acid, was heate 

few drops > ■u^-.-.r-c The dye 

an oil .an. at 180-200°C, lot t.tee and .all .outs. T. ^ 

was isolated and purified exactly in a similar manne 

: Id 3 og The dar. orange dye having m.P.240 
other dyes, ye. ethanol which turns 

(decomposed) , gl'^ea 

into dark red on adding a drop of alkali. 

Analifor. . (Mol.wt. 500) 

calc. . C<52.80: H,2.80: C1,23.40: 

or, « 0 77 j Cl, 28.34; 

Found ■ C,S2.70: H,2.77, C 

(3 4.DIMETHyL PHEBYL) RESORCINOL 

acetylation of (3/ . 

■ • ,,u„chioro 

.. . „R»nvl) diacetyl resorcinol 


a manner similar to tnau 
( 4 -amino 3 -chloro phenyl) 

174 ) , yield 0.82g 


phthal-as 


acetyl derivative having m.p 
,ne chloroform and acetic ac 


oluhle 



oi n nr C 4° 4 2 

. * or C22‘^12 4 4 

. ^ M- Cl, 25 . 00 ; acetyl #15 

t C, 54 . 93 ; H, 3 , 1 /» 0.1, 

. c,54.83, H,3.13. Cl,24.93, aoetyl.l- 

.IO« or ( 3 . 4 -BI~ PHE«YI.> RESORCINOL 
r. npn PHTHALr A^^SII * 

imethyl phenyl) aibromo resorcinol tetrs 


Found 


lowly 


Taour 


compound were aoii« - 

,.=hloro phenyl) resorc 


e brominated < 

Qf ( 4 -.amino 3 
n (oaqe VS)* 


brpmina'Ci' 

phthal-as 


Ilow 


metlaonol , 


Found 


, 4 -DIMET 1 IYL PHEIJYL) 
■AS-EXN : 


aye ci.og^ 

ribed in the c 


potasn ru^i-wi* 

similar manner as <ae= 
, phenyl) resorcinol < 
Liy yielded following 


( 4 -.amino 






from its colour reactions. It was rurxuex 

I. ' " 

melting point determination with the orig 


It was found to 


test for carboxylic group ana 
benzoyl) tetra chloro benzoic 
melting point determination a 
with the authentic sample. 


sition 


The purified substance UI-l; 
gjve violet blue colour with ferric oV 
solution and Tollen's reagent. It real 
test with phthalic anhydride on the b 
the residue III was identified as res 
hv mixed melting point dete 


shown in 



CHAPTER - V 


includes the dyes derived from 


following acids j 


0 -( 4-amino 3-chloro benzoyl) m-nitro b^ 
0 -( 2-hydroxy 5-methyl benzoyl) m-nitro 
0 -( 3 , 4-dimethyl benzoyl) m-nitro benzo 


DYES DERIVED FROM 0-( 4-AMINO 3-CHLORO BENZO/L) 
w.-KTTTRn BENZOIC ACID S 


4 -amino 3 -chloro 
m-nitro benzoic 


The acid" was prepay 
crafts reaction between 2 -chloro aniline 
™.nltro phthallc anhydride (20.0g about < 
of anhydrous alumlnlun. chloride (27.0g a! 
catalyst. The yield of the acid is 22. 5g 


carried out in a one litre ^ 
mechanical stirrer: and a coi 
tra,o. The reaction was 




' 204 

out below 20°C by adding anhydrous aluminium chloride in 
portions. When the vigorous reaction subsided, the mixture 
heated on boiling water bath until the evolution o 

hydrogen chloride ceased. 

The heavy, dark coloured complex was decomposed by 
adding 20ml of concentrated hydrochloric acid (in ISOml of . 

ice cold water) . The excess of 2-chloro aniline was 

mhc residue was extracted 4-5 times 
by steam distillation. The residue w ...,r»red 

ih hot boiling 1« solution of sodium carbonate and filtered. 
The acid was precipitated from the filtrate by the gradual 

addition Of concentrated hydrochloric acid. » “ 

u =,+-o-r dried and crystallised trom 
off, washed well with coio 

, V, 1 mr. 185-187°C. The light pink crystalline 
acetone/methanol m.p.lBb 

_^cid is soluble in acetone and methanol. 

Anal.for. . (Mol.wt. 320.5) 

calc. = C,52.42, H,2.S1.- N,8.74, Cl.U.OS; 

pound . 0.52.34, H.2.7g, ..S.70, Cl.11.01, 

PBhPRATION ‘ 

The acid (l.og) was acetylated by refluxing it with 
(3 og) and freshly distilled acetic 

fused sodium acetate 

Mgml) at 120°c for four hours. The contents were 
Tnt o cl water, stirred well and the residue was 
T d Xt was washed well wi,h cold water :ahd crystallised 

Til acetic acid in the form of light brown crystalline 

from dilute acex,x>- 



from 





compound, yield 0,75g, m.p 
nrof orm and acetic acid 


H^NoCIOcCCOCHJ 


pound 


The dyes prepared from the 
llowing general formulas 


AcldCLactol for™) 

^™ino 3 .cV>loro p.enyl) phenol nitre phttal-as 


nitro phth 


phenyl) 


( 4 -amino 


phenyl) catechol nitro phthal 


(4-amino 


hPnvl) hydroquinone nitro phthal-as 

(4-amino 3-chloro phenyl) hya 



amino 3-chloro phenyl) pyrogallol nitro phthal-as-ein 


amino 3-chloro phenyl) phloroglucinol 


(4-acetyl amino 3-chloro phenyl) 

phthal— as— ein. 


OCOCH 


(4-an.lno 3-bro.o 5-cMoro phenyl) albro^o re 

- ■ u , R. = R„ = OH ; Ro = ^4 ^ 


.. 3-chloro PHE Nia^ ^ 

The dye was prepared hy carrying ont the condensate 

4. 1 n "^n) slight excess than mo let 

of -'the acia (3.0g) and phenol (1.5g) s g ^ 

, . tahen in a hard helling tube and heated in a, 

proportion) was talcen in 

„ at 120°c to mahe it homogeneous. A few 

„are added and the heating was 

concentrated sulphuric acid were 

continued at 1 60 - 170 °C for six hours 

and brittle on cooling. The condensed mass was 

* distillation to remove excess ■ 

flask and subjected to steam 

Phenol The solid mass left in the flas)c powdered 

' tic soda solution and filtered. The dye was 

'“d f om blackish brown coloured fllterate by the 
precipitated r .^ochloric acid with constant 

. 1 ^fldition of dilute hydrochloric 

gradual addition crystallisation from 



The blackish brown crystalline dye dissolves in 
ethanol giving brown colour which turns into reddish violet 


in a manner similar 


to described in the case of (4-amino 3-chloro phenyl) phenol 


tetrachloro phthal-as-ein^Pct^ 

Found s Rf (Phenol nltro phthalein) , 0,93 

Rf (4-araino 3-chloro phenyl) phenol nitro phthal-as-ein. 


Reported* Rf (Phenol phthalein) # 0,92 


Found 


PHENYL) RESORCINOL NITRO PHTHAL-AS-EIN i 


(3.0g) taken in a 50ml flask, was heated in an oil bath at 

140— 160^C for four hours in presence of few drops of concentrated. 

% 

sulphuric acid® The dye was isolated and purified exactly in a 
ct i mil T f-o that described in case of (4-amino 3-chloro 


phenyl) phenol nitro phthal-as-ein 


■ The greenish brown coloured dye having m®p®312 C 
(decomposed) giires lemon yellow colour in ethanol which turns. 



into red with green fluorescence on adding a < 
It is soluble in ethanol, methanol and acetic 


Found 


PHENYL) NITRO PHTHAL-AS^:! ^ * 


/ The black coloured dye gives brown colour in etna 

which turns into brownish blach on adding a drop of alball. 

Anal.for. ! CjoH^NjClOg (Mol.wt. 412.5) 
calc. I C,58.18; H,3.15f N,6.79; Cl, 8.61; 

Pound > 0,58.10; H,3.13; K,6.76; Cl, 8.58; 

„ 1-CHT,C P 0 HYDROQtTIliONE 

The aye was prepared by condensing the homogeneous 

mixture of the acid (2.0g) and hydrogulncne (1.5g) at 160-18 
_ . _ ...... presence of 2-3 drops of oonc.sulphuric ac 



case of ( 4 — amino 
ein (page ) tY^ 


in a similar manner as descrioeu xu 
3 -chloro phenyl) phenol nitro phthal-as 


o . 

The black dye decomposed ah 234 C gl^ 

colour in ethanol. It gives dark brown colour < 
_ T 4 . -i e -anliible in alcohol and acetic 


light brown 


adding a drop 


S C,58.08; - 

It was preparea Py heating the honoganeans fixture 

1 1 ,-.1 M in an oil bath at 

.e acid (1.8g) and pyrogallol (1.3g) 

o noe of concentrated sulphuric acid (2-3 dr p 

140°C in presence of conceu 

atcut four hours, .ha dye was isolated and purified n a 
.t Similar to that dascrlhed in the case of (4-a.lno 1- 
ntenol nitro pnthal-as-ein. (page 


Found 


2 d amorphus dye has m.p. anove 
light brown coloured which turns 
. ,VAii- It is soluble xn ac 


brown on 


methanol 


Found 





(4-AMINO 3-CHLORO PHENYL) PHLOROGLUCINOL NITRO PHTHAL-AS-EIN 


The dye was prepared by condensing the mixture of 
the acid (2.0g) and phloroglucinol (l,5g) at 190-210°C for 


about four hours in presence of 4-5 drops of cone. sulphuric 


carried out in a similar manner as in the case of (4-amino 


3-chloro phenyl) phenol nitro phthal-as-ein, yield 2,56g 


The brownish red dye decomposed at 320 C, gives 


orange red colour in ethanol. It gives dark oranglsh red colour 


It is soluble in benzene# acetone 


methanol and acetic acid 


Found 


ACETYLATION OF (4-AMINO 3-CHLORO PHENYL) 
RESORCINOL NITRO PHTHAL-AS-EIN t 


[(4-acetamidQ 3-chloro phenyl) diacetyl resorcinol nitro 
phthal-as-ein ] 


The dye (4-amino 3-chloro phenyl) resorcinol nitro 
phthal-as-ein (l.Og) and fused sodium acetate (3.0g) cind 
freshly distilled acetic anhydride (15ml) were taken in a 
50ml round bottom flask fitted with an air condenser. The 
contents were refluxed in an oil bath at 120 C for about four 
and half hours,' The hot contents were then poured slowly into 
a beaker containing a slush of ice and water with constant 



stirring. It was left overnight where upon a brown solid settled 
down. It was filtered, washed well and dried. The crude product 
was treated with animal charcoal and crystallised from methanol. 
It was dried in an oven at 80°C and then over phosphorous 
pentaoxide unler reduced pressure, yield 0.65g. 


is pale cream in co. 
methanol and acetic 


Anal. for. i C 25 H^gN 2 C 10 g (Mol.wt. 

or ^N„C10^ (COCH,) 


Found 


The dye (l.Og) was dissolved in a minimum, quantity 
of glacial acetic 10ml of 10% solution of bromine in glacial 
acetic acid was slowly added in the solution of the dye. The 
flask was fitted with an air condenser and the contents were 
refluxed at 120°C for an hour. Contents were cooled and dilv 
with minimum quantity of distilled water, f. dark brown powde 
settled. It was' filtered and washed well with water contain: 
acetic acid and finally with hot water to remove excess of 
bromine. It was dissolved. In dilute aqueous caustic soda 
solution and filtered. The filtrate gave bromo derivative o 
rh. due on Gradual addition of dilute hydro chloric acid. T 



from aqueous ethanol, and dried at 80 C in an oven 


in vacuum desiccator 


Thp dark brown micro crystalline dye, m.p. 182 C 
(decomposed) , dissolves in ether, ethanol, methanol, chloroform 


OF (4-AMINO 3-CHLORO PHEf 


CAUSTIC POTASH TREAT MEN' 
RESORCINOL NITRO PHTHAL-AS 


crucible with a few drops of water in order to maKe it a 
paste, then the resorcinol dye (l.Og) was added to it. The 
temperature was raised and heating was continued between 
280-300°C, on a sand bath for about four hours until the cold 
of the dye faded completly. The contents of the crucible were 
dissolved in 50ml of distilled water and filtered. The dark 
red residue (l) settled down on just neutralising the excess 
of alkali. It was filtered and washed well with water. The 
filtrate on further acidification with excess of dilute 
hyaroohlori= acid, gave brownish pink precipitate (II) which 
with water. It was crystallised from 




Identification of Residue (I) s 

Residue (l) was identified as unreacted residual dye 
from its colour reactions. It was further confirmed by mixed 
melting point determination with the original dye. 

Identification of Residue (I I). : 

It was found to be acedic and gave positive test 
for carboxyl/ amino and nitro groups. It was identified to be 
0 -( 4-amino 3-chloro benzoyl) m-nitro benzoic acid and confirmed 
by mixed melting point determination (m.p. 185-187 C) and 
superimposition of the IR spectra with the authentic sample. 

I dentification of Residue (ll.ll s 

The compound, m.p. 110°C, gave violet blue colour 
with ferric chloride and responded to fluorscein test with 
phthalic anhydride. It reduced Fehling's solution and ammonical 
silver nitrate solution. The melting point did not show any 
depression when mixed with the authentic sample of resorcinol. 

It was inferred to be resorcinol. 

The caustic potash fusion, acetylation and bromination 
of the resorcinol dye are ^iven in chart A (page ios) • 





DYES DERIVED FROM 0-{ 2-HYDROXY 5-METHYL BENZOYL) 
m-NITRO BENZOIC ACID : 


0-( 2-hydroxy 5-methyl benzoyl) 
m-nitro benzoic acid. 


The acid^”"'^'^ was prepared by carrying out Friedel- 
Crafts reaction between m-nitro phthalic anhydride (20g about 
0.1 mole) and p-cresol (dry AR 100ml) in presence of anhydrous 
aluminium chloride (27. Og about 0.2 mole)# yield 20g. The acid 
was crystallised from acetone in the form of brown crystals. 
The acid dissolves in ethanol# methanol and acetone# m,p.l62- 


PREPRATION 


The acid (l.Og) was acetylated in a same way as xn 
case of acetylation of 0 - (4-amino 3-chloro benzoyl) m-nitro 
benzoic acid (page 2.o3) . The brownish black acetyl derivative 
was treated with animal charcoal and finally crystallised from 



The brown colourea aiace^yx 
is soluble in ethanol, methanol, 


^ 5 HgNOg(COCH 3)2 (Mol.wt 
ij N.3.64; acetyl, 22.34? 


Found 


The dyes prepared f 
by following general formula? 


C<yv>C-HaS04 


Phenolic compound. Dye moxec, 

5 -methyl phenyl) Phenol nitre phthal-as-ein 


nitro phthal-as 


(2 -hydroxy 5 -methyl phenyl) 


ih^anv 




(2-hyciroxy 5-methyl phenyl) hydroquinone nitro phthal 


(2-hydroxy 5— methyl phenyl) pyroga 


(2-hydroxy 5-methyl phenyl) phloroglucinol nitro phthal 


(2-acetoxy 5-methyl phenyl) di acetyl resorcinol nitro phthal 


OCOCH 


{3-bromo 2-hYdroxy 5-methyl phenyl) dibromo res 


p'hthal'^as— ein 


5-METHifL PHENOL NITRO PHTHAL-AS,:™ 


2 d by heating the intimate mixture 
1 (2.0g) in an oil bath. at 160-175 C 
ence of 3-5 drops of concentrated 
isolated and purified exactly in a 
(=> of (4-amino 3-chloro phenyl) 


for about four hours m 
sulphuric acid. The dye was 
similar manner as in the ca 
phenol nitro phthal-as-ein 


The brown dye is micro crystalline in natun 
>360°C. It is soluble In ethanol, methanol and acetone 
ethanollc solution Is light brovn and on addition of 

of alkali becomes light pink. 









Found 


(2 -HYDROXY ^-METHYL PHENYL) RESORCINOL NITRO PHTHAL 


It was prepared by heating the homogeneous mixture 
of the acid (5.0g) and resorcinol (3.0g) in an oil bath at 
140-160*^0 for about four hours* in presence of 4-5 drops of 
cone. sulphuric acid. The dye was isolated and purified exactly 
in a similar manner as in the case of (4-amino 3-chloro phenyl) 
phenol nitro phthal— as— ein (page *yield 4.6g. 


The brown coloured dye having m,p.301— 303 C is 
soluble in acetone ethanol* metharol and acetic acid. Its 
ethanolic solution is light yellow which turns into brownish 
i-oH wlt-h rtreen fluorescence on adding a drop of alkali. 


Anal. for. * (Mol.wt. 393) 


Pound 


(2-HYDROXY S-MBTHYL PHENYL) CATECHOL MITRO^ HTTiAL::^^ 


The dye was prepared isolated an< 
cally as described in the case of (4-amino 
phenol nitro phthal-as-ein (page ). Aci 
(l, 5 g) and few drops (2-3) of cone. sulphur 
at 120-1 30°C for three hours* yield 2.1g. 





The brownish black dye having m.p. >360 C gives 
light brown colour with ethanol. It gives brown colour on 
adding a drop of alkali. 


Found 


-HYDROXY 6~ME THYL PHENYL) I-IYDR O QUINONE NITRO_PHr HAL4 - AS-S IN . 

The dye was prepared by carrying out the condensation 
of the acid (1.5g) and hydroquinone (l.Og) in an oil bath at 
160-180*^0 for three hours in presence of 2-3 drops of concen 
trated sulphuric acid. The dye was isolated and purified in 
a similar manner as in the case of (4-amino 3-chloro phenyl) 
phenol nitro phthal-as-ein, yield 1.2g. 

The black coloured dye. m.p. 262°C (decomposed), 
gives light brown colour in ethanol which turns into brown on 

adding a drop of alkali. 


Anal, for. * 


Found 



sulphuric acid. The dye was isolated and puririea sxiuxxo.xv 
as described in the case of (4-amino 3-chloro phenyl) phenol 
nitro phthal-as-ein (page 2 . 06 ), yield 1.3g. 


The brownish black dye having m.p, >36U c, oissoxvc. 
in. ethanol giving light brown colour, which darkens on adding 
« drnn of alkali. It is soluble in acetone, ethanol, methanol 


Found 


5 -METHYL PH FtTfL) PHLOROGLUCIMOL N.ITH0 . ^]1^L -AS--, EIE » 


The condensation of 

and phloroglucinol (1.6g) was 
drops (3-4) of cone. sulphuric 
hours. Isolation and purifica 
the case of other dyes, yield 


wine red colour 


The red dye having m.p 


which turns 


with ethanol 


Found 




ACETYLATION OF (2-HYDROXy 5-METHYL PHENYL) RESORCINOL 
NITRO PHTHAL-AS-EIN : 

|[(2-acetoxy 5-methyl phenyl) diacetyl resorcinol nitro 
phthal-as-ein J 


The dye (2— hydroxy 5— methyl phenyl) resorcinol nitro 
phthal-as-ein, l.Og, was acetylated, isolated and purified 
exctly in a similar manner as in acetylation of (4-amino 
3-chloro phenyl) resorcinol nitro phthal-as-ein (page a.io ) # 
yield 0.8g. The light yellow coloured triacetyl derivative 
having m,p. 242°C, is soluble in acetone alcohol and acetic 


or C„iHi „NOt(COCH-) o (Mol. wt. 519) 


Found 


BROMINATION OF (2-HYDROXY 5-METHYL PHENYL) RESORCINOL 
NITRO PHTHAL-AS-EIN J 

r(3-bromo 2-hydroxy 5-methyl phenyl) dibromo resorcinol 
nitro phthal-as-ein ] 


The dye (1.2g) was brominated, isolated and purltiea 
exactly in a same manner as in case of bromination of (4-amino 
3-chloro phenyl) resorcinol nitro phthal-as-ein (Page %\i ). 


The brown coloured dye having m,p.l74 c, is soiu 
. o-HViPr. ethanol, methanol, acetone, chloroform a 


acetic acid 



Found 


CAUSTIC POTASH TREATMENT OF (2-HYDROXy 5-METHYL PHEITYL) 
RESORCINOL NITRO PHTHAL-AS-EIN t 


Caustic potash fusion of the dye (l.Og) was carried 
out exactly in a similar manner as described in the case of 
(4-amino 3-chloro phenyl) resorcinol nitro phthal-as-ein 
(page 211 ) , As a result following three rosiduea were obtained 


Identification of Residue (l) 


frorn its colour reactions® It was fiarther confirmi 

melting point determination with the original dye 


It gave positive test for carboxyl and phenolic 
groups which was identified and confirmed as 0— (2— hydroxy 
5-methyl benzoyl) m-nitro benzoic acid by mixed melting point 
HptArmination and superiraposition of IR spectra with the 


violet colour with ferric 


Fehling' s solution and Tollen’s reagoni,. x 

It was further confirmed by mixed melting point determination 





with the authentic sample 


The acetylation, bromination and caustic potash fusion 
of the dye are shown in chart C (page lu ) • 



DYES DERIVED FROM O- . 4--DI MET HYL BENZOYL) m-NITRO BENZOI C ACro 


0- ( 3, 4~dimetViyl benzoyl) 

m““nitro benzoic acid# 


The acicl^“^^ was prepared by carrying out Friedel- 
afts reaction between m-nitro phthalic anhydride (20.0g about 
1 mole) and 0 -xylene (dry AE 80ml) In presence of anhydrous 

uminium chloride (27.0g about 0.2 mole), yield 21.0g. The 
. . frnm ai-p-f-nne in the form of white crystal 


Anal.for 


Found 


PDT^'ppArprnw OF ACETYL 


,d (l.Og) was acetylated in a same way ; 
on of O- (4-amino 3-chloro benzoyl) ni-n 
io noi) . The brown acetyl derivative was 



t roiu 


dH 


,thanol in presence of a drop 

bro» cclcure. acetyl aeti«tlve 
,,.»s°c. la .Clatle In acetone, cnlonoto™ ana acetac 

r H NO (COCHJ (Mol.vrt:. 341 ) 

1 -Fn-r 1 C c-NO. or 3 

Anal#for#x 6 

•» -in « 


calc. 

Found 


0,63.34, H,4.40, N,4.U; acetyl, 12 .61 , 

C.63.26, H,4.36, «.4.09, acetyl, 12.64, 


.a from the acid may be represent 
The dyes prepared 

bv following general fonnula. ^ 



o ^ 224 : ^ 

? + 1 ( ) WlSOi 


C — o 


H<iS 04 . CL}^, 

■h 



Phenolic compound 


Dye 


lecul 


;,,fd(bactol form) 

(3,4-aimethyl phenyl) phenol nitre P 

= P3 = P, = .15 = H , P3 - 


hthal-ao-o^^* 


•a 4 ■•dimethyl 


phenyl) resorcinol nitro P 


phthal-as-ein. 



(3,4-dimethyl phenyl) catechol nitro phthal-as-ein. 

^3 * ^4 " ^^5 »• OH 

(3,4-dimethyl phenyl) hydroquinone nitro phthal-as-ein. 

( 3 , 4 -dimethyl phenyl) pyrogallol nitro phthal-as-ein. 

R4= Rg = H ; = R2 = R3 = oh 

( 3 , 4 -dimethyl phenyl) phloroglucinol nitro phthal-as-ein. 

R2 ~ R4 = H * Rj^ ssR^ 

( 3 , 4 -dimethyl phenyl) diacetyl resorcinol nitro phthal-as-ein. 
R2 = R4 = R5 = H ? Rj_ = R3 = OCOCH3 

( 3 i 4 -dimethyl phenyl) dibromo resorcinol nitro phthal-as-ein. 

R^ = H ; R^ = R 3 = OH? R 2 = ^4 = 

(3,4-DIMETHYL PHENYL) PHENOL NITRO PHTHAL-AS-EIN j 

An intimate mixture of the acid (1.5g) and phenol 
(l.Og) was condensed in an oil bath in presence of cone, 
sulphuric acid (2-3 drops) at 160-170°C for about four hours 
in a similar manner as in the case of (4-amino 3-chloro phenyl) 
phenol nitro phthal-as-ein (page 2 o 6 ) , yield l.lg. 

The light brown micro crystalline dye, m.p, above 
360°C, is soluble in acetone, alcohol and acetic acid. Its 
ethanolic solution is light brown which turns into light 
violet on adding a drop of alRali . 


Anal. for, * C22^17^®5 


(Mol.wt. 375) 


9 1 y 






Calc. * C, 70. 40? H, 4. 53; N,3.73; 

Found •. C, 10,297 H,4.51; N,3.69; 

(:^^4,DIMETHYL phenyl) resorcinol NITR g_.PH THAL -^ 

Tho ayi) w.iii ptupuiiFl by ciiua..ii;;l ii'l tliu ini Im-.tu 
mixture of acid (5.1g) and resorcinol (3.1g) on the oil bath 
in presence of few drops (S-6) of conc.sulphurlo acid at 140- 
150°C for about four hours. The Isolation and purification were 
carried out In a similar manner as in the case ot (4-amrno 
3 -chloro phenyl) phenol nltro phthal-as-eln (page 2t.< ) , yield 

6 « 2> Q « 

The brown crystalline dye having m.p.284-286°C, is 
soluble in ethanol, methanol, acetone and acetic acid. Its 
ethanollc solution is brown in colour which turns into brownish 
red with green fluorescence on addition of alkali. . 

Rnal.for. . 

calc. t C,6T.S2; H,4.35l H,3.58; 

Found ! C, 67.44; H,4.29; N,3.55; 

, , , ..TMCT.WVT. PHENYL ) rOTECHOL MTTPO PHTHAL-AS-E IH i 

The dye was prepared by heating the homogenious 
mixture of the acid (2.0g) and catechol d.Sg) in an oil bath^ 
at 120-130°C for about three and half hours in presence 
drops Of conc.sulphuric acid. The isolation and purification o 



the dye were done as in the case of (4-amino 3-chloro phenyl) 
phenol nitro phthal-as-ein (page 26i) , yield l,6g. 


The black dye having m.p. above 360 C» is soluble in 
ethanol# methanol and acetic acid. Its ethanolic solution is 
brown in colour which turns into blackish-brown on adding a 


Anal. for, t 


Found 


( 3# 4-DIMETHYL PHENYL) HYDROQUIHOHE NITRO PHTHAL-AS-EIN 


The dye was prepared identically as aescrinea in 
case of (4-amino 3-chloro phenyl) phenol nitro phthal-as-ein 
(page 206). Acid (2.5g)# hydroquinone (1.5g), and 2-3 drops 
snlnburic acid v/ere heated at 160-180 C for four 


The black dye having m,p.210 C (decc 
soluble in ethanol# methanol and acetic acid, 
solution is light brown which becomes dark on 


Found 



9 ‘1 h 


(3,4-DIMETHYL PHENYL) PYROGALLOL WITRO PHTHAL-AS-EINl 

The mixture of acid (2,5g), pyrogallol (l, 6 g) and 
3-4 drops of cone. sulphuric acid, was 'heated in an oil bath 
at 130-140°C for about four hours. The isolation and purifi- 
cation of the dye were carried out in a similar manner as in 
case of ( 4 -amino 3 -chloro phenyl) phenol nitro phthal-as-ein 
(page ao 6 ), yield 3.1g. 

The black crystalline dye having m.p. above 360 
is soluble in alcohol, acetone and acetic acid. Its ethanolic 
solution is light brown which turn into brown on adding a drop 
of alkali. 

Anal. for. * C 22 H 17 NO 7 (Mol.wt. 407) 
calc. i C, 64.86? H,4.18; N,3.44? 

Pound * C, 64,78? H,4,14; N,3,41; 

( 3, 4-PIMETTrYL 'PHENYL) PHLOROGLUCI NOL NITRO PHTMAL-AS-EIM J 

It was prepared by heating the homogeneous mixture 
of the acid.(2.5g), phloroglucinol (1.6g) and 3-4 drops of 
cone. sulphuric acid in an oil bath at 190-200°C for about four 
hours. The dye was isolated and purified exactly in a similar 

manner as the other dyes. 

The brownish red dye decomposed at 339-340°C. It is 
soluble in benzene, ethanol, acetone and acetic acid. Its ethano- 
lie solution is brown in colour which turns into red on adding 




Found * /o, 

1 A dtmethyl phenyl) resorcinol 
acetylation of (3,4-DIMEIH 
NITRO p'HTHAL— AS—EIN j 

r( 3. 4 -dimethyl phenyl) diacetyl resorcinol nitr 


fused sodium 


Starting with (l.Og) of the dye 
and 15ml of acetic anhydride, the 
in a similar manner as i 


acetyl derivative was treau* 
.y cr-ystallised from aqueous 
acid, yield 0«'7 4g. 


with animal cnaru^-. 
ethanol in presence 


The yellow coloured diacetyi aeriva.x.. 

.. «5-a36“c, is soluble in aiconol, acetone ana ace 

c u NO (COGH J 0 (Mol.wt 
w NO O IT 6 32 

Anal. for. s ‘-26^2l^^8 22 1 

calc. : 

A tiQ. M '> o?y acety 1 , 1 8 

n . r fiS 58? H, 4.38? N, 

Found j c,e.t.3o, 

/O /t nTMFTHYL PHENYL) RESORCINOL 

bromikmion of 
nitro phthal -aSj: :^^ • 

[(3,4-aimethyl phenyl) resorcinol nitro p 

The dye (3,4-aimethYl phenyl) resorcinol 

> hrominated exactly in a similar 

as-ein (l.Og) bromrnat 

in the case of (4-amino 3-chlcr . 





nitro phthal-as—eirii^ " 


The dark brown micro crystalline dye decomposed ar 
•!a snTiihle in ether, alcohol, acetone, chloroform 


Pound 


ASH TREATMENT OF ( 3, 4-DlMETHyL PHEITYL) 
NITRO PHTHAL-A S-EIN S 


Caustic potash fusion of the dye u.ug; 
,rly as the method described in the case 
i-hisnvl^ resorcinol nitro phthal-as-ein (. 

identified 


following three 


giving ail colour reac^x^i^o 
confirmed by mixed melting point 


with original 


-Ft r.at. ion of ^ 

It was Identified and confirmed as resorcinol fr 
,ts coonr reactions and mi.od moltino mint determination 

jith the authentic sample. 

caustic potash fusion, acetylation and brominat: 
of resorcinol dye, are shown in chart D (page IW ) . 





CHAPTER - VI 


ollowing acids 


FROM P> -M-AMTM Q 3-CHLORO BEHZOYL) PR0PI0NIC.A ^ 


The acid was prepared by carrying out Friedei-vrarrs 
reaction between succinic anhydride (lO.Og about 0.1 mole) and 
2-chloro aniline (dry AR 75ml) in presence of anhydrous alumi- 
nium chloride (27.0g about 0.2 mole) as catalyst. The yield 

of the acid was 16»8g. 


The reaction was carriea oui. xn o w.rt. 

necked flask fitted with a mechanical stirrer and a condenser 
connected with a gas absorption trap. The reaction was carried 
out below 25°C by adding anhydrous aluminium chloride in portl. 
When the vigorous reaction subsided, the mixture was heated on 
boiling water bath until the evolution of hydrogen chloride 







2 3 3 


The heavy, dark brown coloured complex was decomposed 
by adding 25ml of cone. hydrochloric acid (in 250ml ice cold 
water). The excess of 2-chloro aniline was removed by steam 
distillation. The residue was extracted 3-4 times with hot 
boiling 10% solution of sodium carbonate and filtered. The 
acid was precipitated from the filtrate by the gradual addition 
f concentrated hydrochloric acid. It was filtered off, washed 
well with cold water dried and crystallised from benzene/petrole- 
um ether, m.p. 122-la4°c. The white crystalline acid is soluble 

in benzene, ether and methanol. 

. 1 f r H NClOc (Mol.wt. 227.5) 

Anal, for. : ' 


:alc. J 0,52,75; H,4.40; N,6.15; 01,15.60; 

Found I 0,52.66; H,4.36; N,6.10; Cl, 15.52; 

PRTgPPATION OF ACETYL DER TWriVE^^THE^ : 

The acid (l.Og) and fused sodium acetate (3.0g) were 

refluxed with 15ml of freshly distilled acetic anhydride at 

130-135°C for three and half hours. The hot contents were poured 

in a beater containing ice cold water with constant stirring. 

The acetyl derivative settled down in the form of coloured 

solid mass. The brown acetyl derivative was dissolved In^ 

■ .U.U rharcoal and filtered while 

acetone and treated with animal charcoax 

, a rc4-sii 1 1 sed from acetone, yield 0,72g, 
hot. It was finally crystalliseo rro 

n 1 1,1 « in acetone, chloroform and acetic acid _ 

m.p.ll 8 °C. It is soluble in acetone, 

Anal.for. : C^,H„KC10, or C,„H 3 .C 103 (C 0 CH 3 , , (Mol .wt . 3U .5) 
Calc. . C, 53.93, H, 4.43, «.n.40, ncotyl , 29 .61 , 

pound . C,53.82, H,4.45, .,4.46, Cl.11.34, acetyl, 27 .53, 





The dyes prepared from the acid may be represe 
by the following structures* 


Phenolic compound 


Acid(Lactol form) 


( 4 -ami no 3 -ch loro phenyl) phenol succin-as-ein 


3-chloro phenyl) resorcinol succin-as-ein 


uccin-ds-ein 


chloro phenyl) catechol 


chloro phenyl) hydroquinone succin-as 


(4-amlno 3-chloro phenyl) pyrogallol succin 


(4-amlno 3 -ohloro phenyl) phlorogluclnol succin 




.mino 3-chloro phenyl) diacetyl resorcinol 


OCOCH 


(4-amino 3-bromo 5-chlor® phenyl) dibromo resorcinol succin 

i 

-as-ein. 


3-CHLORO PHENYL) P HENOL SUCCIN-AS-EIN 


A well ground mixture of the acid (2.5g) and (1.5g) 
of phenol (slight excess than the molecular proportion) was 
taken in a hard boiling tube and heated in an oil bath to make 
the contents homogeneous, few drops of cone. sulphuric acid 
were then added and heating was continued at 160-1 7 o'^C for 
four hours till the molten mass of the tube become brittle 
on cooling. The condensed mass was taken out from the tube 
and subjected to steam distillation to remove excess of phenol. 
The brown solid mass left in the flask was powdered and extracted 
with 2% sodium hydroxide solution. It was filtered and the dye 
was precipitated from the coloured filtrate by the gradual 
addition of dilute hydrochloric acid with constant stirring. 

It was purified by repeated crystallisation from rectified 
spirit and dried in vaccum desiccator, yield 2.2a. m.n.im- 


The brown dye is soluble in ethanol acetone 
The purity of the dye was tested by paper chrom 

nrr +-o/*i'Kr>'i IB 



Whatman No.l 


Mobile phase 


Butanol saturated with Ammonia 


A 2 5x10 cm strip was taken and a very dilute ethanolic 

solution of the dye was spotted on the paper (on a base line# 

4Cm from one end) with a micro syring, similarly a dilute 
aqueous solution of reference dye was also spotted on the 
base line at a distance of about 3Cm from the former spot* 

The mobil phase was allowed to run for thirteen hours. The 
paper was then taken out# dried and sprayed with 1 % aqueous 
alkaline solution. After drying the sprayed chromatogram# each 
dye gave only one corresponding pink spot. This confirmed the 
homogenity and purity of (4-amino 3-chloro phenyl) phenol 
succin-as-ein dye. 


Pound 


Rf (Phenolphthalein) # 0.93 


Rf (4 -amino 3-chloro phenyl) phenol succin-a 


C, ,NC10 


Pound 


(4 -AMI NO 3-CHLORO PHENYL) RESORCINOL 


UCCIN-AS-EIN 


and resorcinol 








(2.6g) was heated in an oil bath at 140-150 C for four hours, 
in presence of few (5-7) drops of cone. sulphuric acid. The 
isolation and purification of the dye ^vere done in a similar 
manner as described in the case of (4-amino 3-chloro phenyl) 


The orange dye having m.p. 207-209 C, dissolves in 


orange with green fluorescence on addition of alkali, 
soluble in ethanol, methanol, acetone and acetic acid 


Anal. for. i C-,-H^.NC10 


Pound 


CHLORO PHENYL) GATECHOL SUCCIN-AS-EIN 


The dye was prepared by heating the intimate mixture 
of acid (2.5g), catechol (1.5g) and 2-3 drops of cone. sulphuric 
3 +- 19n_T^O°C for about four -hours. The dye was isolated 


and purified exactly in the same way as 
phenyl) phenol succin-as-ein, yield 1.9g 


The black crystalline dye having m.p. above 360 C, 
is soluble in alcohol and acetic acid. Its ethanolic solution 
is -light brown which turns into brown on adding a drop of 


; C^gH^^NClO^ (Mol.wt. 319.5) 
t C, 60.09; H,4.38; N,4.38; Cl, 11.11 


Found 





14 , Z^MIN0 3 r^L0R0_JH ENYL) HYDROQU INONE SUCCIN-AS-EIN 


• e aye was prepared by carrying out condensation of 
the acid (2.4g)and hydroquinone (1.5g) at 160-.180°C for three 
hours in presence of 2-4 drops of concentrated sulphuric acid. 
The isolation and purification were done in a similar manner 
as described in the case of f4-aminn -i^ 


The brown coloured dye decomposed at 250°C 
ethanolic solution is light brown which turns into da, 
addition of 2 % alkali. 


319.5) 


Found 


liz-LMINO 3-CHLORO phenyl) PYROGALLOL SU CCTM-A.q-nTu 


of the acid (2.5g) pyro 
trated sulphuric acid a 
wan i*iol(jte<3 and purlfi, 
3-chloro phenyl) phenol 


The brown dye having m.p. above 360 is soluble in 
ethanol, methanol, acetone and acetic acid. Its ethanolic 
solution is light brown. The colour becomes deep on adding a 
drop of alkali. 




Anal. for. * (Mol.wt. 335.5) 

Calc. g C#57.23y H,4.17; N#4,17; Cl, 10,58? 

Found g C, 57 .14; . H, 4.15? N,4.13; Cl, 10,54? 

II’tM.INO 3-C HLORP phenyl) PHLOROGLUCINOL SUCCIN-AS-EIN t 

The dye was prepared by carrying out the condensation 
of the acid (2,0g) and phloroglucinol (1.3g) in an oil bath at 
190~200°C for four hours in presence of 3-5 drops of concentra- 
ted sulphuric acid. The dye was isolated and purified in the 

similar way as in the case of (4 -amino 3-chloro phenyl) phenol 
succin-as-ein, yield 1.8g. 

The red crystalline dye decomposed at 224*^C, is 
soluble in ethanol, methanol, acetone and acetic acid. Its 
ethanolic solution is brownish -red which turns into red on 
adding a drop of alkali. 

Anal. for. g C^^gPl^^NClOg (Mol.wt. 335.5) 

Calc, g C, 57.23? H,4.17? N,4,17? Cl, 10.58? 

Found g C,57.13? H,4,14? N,4.15; Cl, 10.53? 

ACETYLATION OF (4— AMINO 3— CHLORO PHENYL) RESORCINOL 
SUCCIN-AS-EIN g 

[(4-acetyl amino 3-chloro phenyl) diacetyl resorcinol 
succin-as-ein J 

The dye (l.Og) and fused sodium acetate (3.0g) with 
15ml of freshly distilled acetic anhydride were taken in 50ml, 
round bottom flask fitted with an air condenser. The contents 


were refluxed at 120“130°C for about four hours. The hot 
contents were then poured slowly into a beaker containing a 
slush of ice and water with constant stirring. It was left 
overnight whereupon a dark yellow solid mass settled down. 

It was filtered, washed well and dried. The crude product 
was treated with animal charcoal and crystallised from aqueous 
ethanol and little acetic acid. It was dried in an oven at 
60°C and then over phosphorous pentaoxlde under reduced 
pressure, yield 0,S2g, 

The acetylated product is light yellow, mlcrocrysta- 
lline in nature, rn.p, above 360°C, It is soluble in benzene, 
chloroform and acetic acid. 

Anal. for. : C 22 H 2 oNClO^ or C^gHj^^NCl0^(CH3C0) ^ (Mol. wt. 445. 5) 
Calc, t C,59,26; H,4.49; N,3,14y Cl, 7,97; acetyl, 28, 96; 

Found ! C, 59.15; H,4.45; N,3.11; Cl, 7.91; acetyl, 28.83; 

BROMINATION OF (4-AMINO 3-CHLORO PHENYL) RESORCINOL 
SUCCIN-AS-EIN i 

[(4-amino 3-bromo 5-chloro phenyl) dibromo resorcinol 
succin-as-ein 3 

The brominatlon^purification and crystallization 
of the dye (l.Og) was carried out exactly in the same manner 
as described in the bromination of (4-amino 3-chloro phenyl) 
resorcinol nitro phthal-as-ein (page it)), yield 0.90g. 

The dark brown amorphous dye, m.p. 237-238°C, is 
soluble in ether, ethanol, methanol, acetone and chloroforro. 



Ci5HjjNClBr304 


Found 


CAUSTIC POTASH TREATMENT OF (4-AMINO 3-CHLORO PHENYL) 
RESORCINOL SUCCIN-AS-EIN t 


Potassium hydroxide pellets (lO.Og) were taken in a 
crucible and heated on a sand bath with a few drops of water 
in order to make it paste. The dye (l.Og) was then added to it. 
The contents heated for about four hours till the red colour 
of the dye faded completly. After cooling, the contents were 
diluted with 50ml of water and filtered. The red residue (l) 
settled dovm on just neutralising the excess of alkali. It was 
filtered and washed well with water. The filtrate when acidified 
further by adding excess of dilute hydrochloric acid, crave vrhite 
P^^^ipitate (ll) which was filtered and washed with water. It 
al li sed from agueous ethanol and dried in a vacuum 
desiccator. The filtrate was shaken with ether and -on evapora- 
Pion of the excess of the solvent a brownish— red redisue (III) 
was obtained. 


ion with 






The compound, m 


carooxylic and ammo groups and was identified to be P'C 4-amino 
3-chloro benzoyl) propionic acid, and was confirmed by mixed 
melting point determination and superimoosition of IR snectra 


with authentic sample 


Tne purl tied substance melted at 109-110 C. It gave 
blue violet colour with Ferric Chloride solution, reduced tollen's 
reagent and Fehling’s solution. It responded to Fluorescein test 
with phthalic anhydride. On the basis of these observations the 
residue (III) was identified as resorcinol. It was further 
confirmed by mixed melting point determination with the authen- 
tic sample of resorcinol. 


Acetylation, bromination and caustic potash fusion 
of the dye are shown in chart E (page 11^ ) , 



DERIVED FROM {i -( S-HYDROXY 5~MET11YL DEWZOYL: 


CO-CH^-CHr-Coow 


[ p -(2-hydroxy 5-methyl benzoyl) propionic aci 


The acid was prepared by carrying out Priedel-crafts 
reaction between p-cresol (dry AR 100ml) and succinic anhydride 
(lOg about 0.1 mole) in presence of anhydrous aluminium chloride 
(27,0g about 0,2 mole) in portions as catalyst. The yield of 
the acid was 17.5g, It was washed well with cold water dried 
and crystallised from acetone. The shining white crystals# 
m.p.l60-162°C# are soluble in water acetone and methanol. 


Anal .for 


Found 


PREPRATION OF ACETYL DERIVATIVE OF THE ACID 


isolated and purified exactly in similar manner as described 
in the case of acetylation of |3--(4-amino 3-chloro benzoyl) 
propionic acid (page 2.33), yield 0,65g, ■ 


The blackish -brown diacetylated compound having m.p 




is soluble in acetone 


Anal. for. s C- .0^ or C. .H. -0 . (COCHj , (Mol. wt. 292) 


Found 


The dyes prepared from the acid may be represente 
by the following structures 


co/v^c. HaSo^ 


Phenolic compound 


Acid(Lactol form) 


( 2— hydroxy 5— methyl phenyl) phenol succin— as—ein 


(2-hydroxy 5-methyl phenyl) resorcinol succin-as-ein 


(2— hydroxy 5— methyl phenyl) catechol succin— as— ein 


(2-hydroxy 5-methyl phenyl) hydroquinone succin-a 



( 2 -hydroxy 5-methyl phenyl) pyrogallol succln-as-ein. 

R4 ® Rg — a } R^ S 3 R2 ® R^ ** OH 

( 2 -hydroxy 5-methyl phenyl) phloroglucinol succin-as-ein, 

^2 “ ^4 = ^3 = 1^5 = OH 

( 2 -acetoxy 5-methyl phenyl) diacetyl resorcinol succin-as-ein. 

R 2 = R 4 = R 5 = H ; Ri = R 3 = O.COCH 3 

(3-bromo 2-hydroxy 5-methyl phenyl) dibromo resorcinol 
succin-as-ein. 

Rg = H ; R^ = R^ = Br ; R^,= R^ = OH 

(2-HYDROXY 5-M£TliYL PI-IE^TYL) PHENOL SUCCIN-AS-EIN s 

The dye was prepared by carrying out the condensation 
of the acid (1.5g) and phenol (l.Og) in an oil bath at 160-170°C 
for four hours, in presence of 3-4 drops of cone, sulphuric acid. 
The dye was Isolated and purified in the same way as in the 
case of (4-amino 3-chloro phenyl) phenol succin-as-ein (page SSS") 
yield l,3g. The dark brown dye m.p, 135-137°C, gives light 
brown colour in ethanol which becomes deep on adding a drop of 
alkali. 

Anal, for. t (Mol.wt, 284) 

Calc, s C,71.83? H,5,63; 

Found j C,71.72; H, 5.60? 

(2-HYPROXY 5-METirYL PHEHYL) RESORCINOL SUCCIM-AS-EIN ; 

An intimate mixture of the acid (5,lg) and resorcinol 


(3.0g) was heated in an oil bath at 120°c to make it homoge- 
neous, Now 3-4 drops of cone. sulphuric acid, were added and 
the contents were heated ' at 140-160°C for four hours till the 
molten mass become hard and brittle on cooling. The isolation 
and purification of the dye were done in a similar manner as 
described in the case of <4-amino 3-chloro phenyl) phenol 
succin-as-ein (page ^ 35 ) , yield 4 , 0 g. 

The brown shining dye having m,p, 21 6-217°C, is 
soluble in alcohol acetone and acetic acid. It gives light 
brown colour in ethanol which turns into reddish brown with 
green fluorescence on adding a drop of alkali. The colour 
becomes red with green fluorescence in strong alkaline medium. 

^nal.for. * (Mol.wt. 300) 

Calc. : C, 68,00; 5.33; 

Pound i C, 67.92; H, 5.30; 

lir-HYDROXy . 5 -METHYL PHEI^L) CATECHOL SUCCIN-AS-EIN : 

The condensation of the Intimate mixture of acid 
(2.5g) and catechol (1.5g) was carried out in presence of 2-3 
drops of cone. sulphuric acid at 120-130°C for three and half 
hours. Isolation and purification of the dye were done as in 
the cases of other dyes, yield 2,lg, 

The brownish black dye, m,p. above 360°C, gives 
light brown colour with ethanol which become brown on adding 
a drop of alkali. It is soluble in alcohol acetone and acetic 



Found 


(2--HYDR0XY 5-METHYL PHENYL) HYDROQUINONE SUCCIN-AS -BIN 


It is prepared by heating the homogeneous mixture 
of the acid (2,5g) and hydroquinone (l,5g) in an oil bath at 
160-170°C for four hours in presence of concentrated sulphuric 
acid. The dye tHras isolated and purified in the same way as in 
the case of (4~amino 3~chloro phenyl) phenol succin-as-ein 
(page a3S) , yield 2,0g, 


210 C, gives light brown colour in ethanol which become 


brown 


Found 


(2~HYDR0XY 5~METHYL PHE17YL) PYROGALLOL SUCCIN-AS-EIN 


The dye was prepared identically as described in the 
case of (4-amlno 3-chloro phenyl) phenol succin-as-ein (page 2 . 35 ) 

I , 

Acid (2.0g) and 2-3 drops cone, sulphuric acid, vjere heated at 



The brownish-black dye having m.p, above 360 c, is 
soluble in ethanol, methanol, acetone and acetic acid. It gives 
golden brown colour in ethanol which turns into brown on adding 
a drop of alkali. 


(2-HYDROXY S-METmTL PHENYL) PHLOROGLUCINOL SUCCIN-AS-EIN 


190-210 C, for four hours. The isolation and purification were 
carried out in a same manner as in the case of (4-amino 3-chloro 
phenyi phenol succin-as-ein. Yield 2.6g, 


The red cr^i^stalline dye having m,p,195-196°C, is 
soluble in acetone, ethanol, methanol and acetic acid. The 


ethanolic solution is orange-red in colour which changes to 
red on addition of a drop of alkali. 


Pound 


ACETYLATION OP (2-HYDROXY 5-METHYL PHENYL) RESORCINOL 
SUCCIN-AS-EIN i I 

[(2-acetoxy 5-methyl phenyl) diacetyl resorcinol succin-as-ein] 


The dye (2-hydroxy 5-methyl phenyl) resorcinol succin 



-as-ein (l.Og) was acetylated and the product was isolated and 
purified identically as the acetylation of (4~amino 3-chloro 
phenyl) resorcinol succin~as-eln (page a.'SS) , yield 0,60g. 


The acetylated product was light yellow in colour. 


Anal, for. t or C. -Oc (COCH-) ~ (Mol.wt, 426) 


BROMINATION OF ( 2-i-iyDROXy 5-METHYL PHENYL) RESORCINOL 
SUCCIN-AS-EIN J 

[^(3-bromo 2-hydroxy S-methyl phenyl) dibromo resorcinol 
succin-as-ein ] 


dye (l.Og) was carried -out exactly in a same way as the 
bromination of (4-amino 3-chloro phenyl) resorcinol succin-as 


The brown crystalline dye has m,p,212— 214 C. It is 


soluble in benzene, acetone, methanol and chloroform 


Found t Br, 44, 60 



I 


■ .f • • ■ 

' :>5U 

CAUSTIC POTASH TREATMENT OF (2-HyDROXY' 5-METHYL PHENYL) 
RESORCINOL SUCCIN-AS-ETN j 

Caustic potash treatment of the dye (l.Og) vws carried 
out in an identical manner as in the case of (4-amino 3-chloro 
phenyl) resorfcinol succin-as-ein (page a4l) • As a result of 
•fusion three residues were obtained. 

Identification of Residue (l) : 

It was identified and confirmed as the unreactred 
residual dye from its colour reactions and mixed melting point 
determination with the authentic sample of dye. 

Identification of Residue (II) : 

It v/as recrystallised from acetone/methanol, m,p, 
160-162 C, It gave positive tests for carboxyl and phenolic 
groups and was identified and confirmed to be p-( 2-hydroxy 
5-methyl benzoyl) propionic acid from mixed melting. point 
determination and superin^osition of IR spectra with the 
authentic sample. 

Identification of Residue (III) ' : 

It was crystallised from ether. The coirpound, m,p. 
110°C, gave violet blue colour with ferric chloride and reduced 
ammonical silver nitrate and Fehling's solution. The melting 
point did not depress when mixed with the authentic sample of 
resorcinol. Thus it was inferred to be resorcinol. 





3. DYES DERIVED FROM ^-( 3, 4-DIMETIIYL BENZOYL) PROPIONIC ACID ; 




-( 3, 4-dimethyl benzoyl) propionic acid, 


The acid was prepared by Priedel-Crafts reaction 
between orthoxylene (dry AR 80ml) and succinic anhydride 
(lO.Og about 0.1 mole) in presence of anhydrbus aluminium 
chloride (27.0g ciloout 0.2 mole) <is (Mi-alysl, I'he yield of 
the acid v/as 16.0g. It was washed v/ell v;ith cold water, dried 
and crystallised from benzene/petrolium ether. The white 
crystals, m.p.98-99°C of the acid are soluble in benzene, ether, 
acetone and chloroform. 

Anal. for. : ^^ 2 ^ 14^3 (Mol.wt. 206) 


Calc, 


C, 69.90? H,6.80; 


Pound 


C, 69.81; H,6,75; 


PREPRATION OF ACETYL DERIVATIVE OF THE ACID 


The ^-( 3, 4-dimethyl benzoyl) propionic acid (l.Og) 
was acetyl at ed and the acetyl derivative was isolated and 
purified exactly in an identical manner as mentioned in the 
case of acetylation of /i -(4-amino 3-chloro benzoyl) propionic 
acid,^ yield 0,65g. 



The blackish-brown diacetylated product has m.p, 9 
91*^C. It is soluble in alcohol, chloroform and acetic acid. 

Anal, for, * or C^ 2 ^ 13‘^3 (COCH^) (Mol.wt, 284) 

Calc. s C, 67.74; H, 6.45; acetyl, 17 .34; 

Found s C, 67,65; H, 6,41;, acetyl, 17 ,28; 

The dyes prepared from the acid may be represented 



Acid Phenolic Dye 

iLactol forro) compound, molecule, 

(3,4-dimethyl phenyl) phenol succiri-as-ein. 

= R 2 = R 4 = Rg = H ; R 3 = OH 

(3,4-dimethyl phenyl) resorcinol succin-as-ein, 

R 2 = R 4 = Rg = H ; = R 3 = OH 

(3,4-dimethyl phenyl) catechol succin-as-ein. 



hydroquinone succin-as-eln, 

= = OH 

pyrogallol succin-as~ein, 

= Rg = OH 

phloroglucinol succin~as-ein, 

= Rg = OH 

diacetyl resorcinol succin-as-ein. 

= R 2 = O.COCH^ 

dibromo resorcinol succin-as-ein, 

; R^ = R^ = OH 

PHENOL SUCGIN-AS-EIH : 

The dye was prepared by condensing the homogeneous 
mixture of the acid (2.0g) and phenol (1.5g) at 160-170°C for 
four hours in presence of 2-3 drops of cone. sulphuric acid. 

The isolation and purification was carried out in the same way 
as in the case of (4-amino 3-chloro phenyl) phenol succin-as- 
ein (page 23 ?) # yield l, 6 g. 

The dark brown dye having m.p, 140-142°C# dissolves 
in ethanol giving golden yellow colour, which turns into brown 
on adding a drop of alkali. 

Anal. for. : C^gH^gO^ (Mol.wt. 282) 

Calc, t C, 76.60? H, 6.387 : 


(3,4-dimethyl phenyl) 

R2 = ^3 = ^5 = ^ 

(3, 4-dimethyl phenyl) 
R^ = R 5 » H 7 R^ = R 2 
(3,4-dimethyl phenyl) 
R 2 = R 4 = H 7 Rf = R 3 

(3,4-dimethyl phenyl) 
Hi = R4 = R5 = H 7 Rf 
(3,4-dimethyl phenyl) 
Rg = H 7 R 2 = R 4 = Br 

(3, 4-DIMETHyL PHENyL) 


Pound 


S C, 76.49? H,6,34 





(3,4--DIMETHyL PHENYL) RESORCINOL SUCCIN-AS-EIN i ' 

It was prepared by carrying out the condensation of 
the acid (5.0g) and resorcinol (2.9g) in an oil bath at 140- 
150 C for four hours, in presence of 5-6 drops of cone, sulphuric 
S-Cid , The dye was isolated and purified in a similar manner as 
in the case of (4-amino 3-chloro phenyl) phenol succin-as-ein 
(page as?) , yield 4.2g. 

The dark brown dye having m.p. 222-224°C, is soluble 
in benzene,, chloroform, alcohol and acetic acid. It gives golden 
yellow colour in ethanol which changes into wine red with green 
fluorescence on adding a drop of alkali. 

Anal. for, s C^gH^gO^ (Mol.wt, 298) 

Calc. } C, 72.48; H, 6,04; 

Found j C, 72,40; H, 6.01; 

( 3, 4-DIMETFIYL PHE^TYL) C7\TECH0L SUCCIN-AS-SIN : 

« 

It was prepared by heating the Intimate mixture of 
the acid (1.5g) and catechol (l.Og) in an oil bath at 120-130*^0 
in presence of cone, sulphuric acid (2-3 drops) for about three 
hours. The isolation and purification were done in a similar 
manner as described in the case of (4-amino 3-chloro phenyl) 
catechol succin-as-ein (page 23>5 ) , yield l,3g. 

The black coloured dye, m.p. above ?60°C, gives 
light brown colour vjith ethanol which becomes dark on adding 
a drop of alkali. 

— — - ^ ■ . . -I 



purification of the dye were carried out in a same manner as in 
the case of (4-amino 3-chloro phenyl) hydroguinone succin-as-ein 


The black dye having ra.p, 220 C, gives light brown 


colour in ethanol which becomes dark on addition of alkali 


Found 


(3,4-DIMETIfyL PHENYL) PYROGALLOL 


UCCIN-AS-EIN* 


The condensation of the intimate mixture o£ acid 


(2,5g) pyrogallol (1.5g) was carried out in presence of 3-4 


oluble 


Anal, for, ; 

! C^gH^gO^ (Mol.wt. 298) 

Calc, 

8 C,72,48; H, 6,04; 

Found 

8 C,72.37; H,6,02; 

(3,4-DIMET] 

^yl’ phenyl) hydroquinone succin-as-ein 



in acetone, ethanol, methanol and acetic acid. Its ethanolic 
solution is crimson which turns into dark red on adding a drop 
of alkali. 

Anal. for. t (Mol.wt, 314) 

Calc. t C, 68,79; H, 5.73; 

Found s C, 68.72; H, 5.69; 

( 3, 4~DTMETITYL PHErFfL) PHT.OROGLUCIHOI. SUC CTN-AS-ETN j 

The, dye was prepared isolated and purified identically 
as described in the case of (4-amino 3-chloro phenyl) phenol 
succin-as-ein (page Z'SS) , Acid (3,0g) phloroglucinol (1.5g) and 
(3-4) drops of cone, sulphuric acid v/ere heated at 190-200°C for 
about four hours, yield 3,8g, 

The dark brown dye decomposed at 180*^C, is soluble 
in acetone, ethanol, methanol and acetic acid. 

Anal. for, : *^18^18^5 314) 

Calc. t C, 68.79; H,5.73; 

Found $ C, 68,69; H, 5,70; 

ACETYLATION OF ( 3, 4-DIMETHyL PHENYL) RESORCINOL SUCCIN-AS-EIN ; 
[( 3, 4 -dimethyl phenyl) diacetyl resorcinol succin-as-ein,] 

The dye (3,4-dimethyl phenyl) resorcinol succin-as- 
ein (l.Og) was acetylated, isolated and purified identically 
in a similar manner as in the case of acetylation of (4-amino 




3 -chloro phenyl) resorcinol succin-as-ein (page 23^) /yield 0«68g. 

The acetylated brown product having m«p.310— 312 C# 
is soluble in benzene, ether, acetone, chloroform and acetic 

acid. 

An.-a.for. . or C^„n,,0,(C0CH,),, (Mol .wf,. 30;il 

Cqlc, i C, 69.11,* H, 5. 76; acetyl, 22.51? 

Found s C, 69.02; H, 5.72? acetyl, 22.45; 

B RO MI NAT ION OF (3,4-DIMETHYL PHElTyL ) RESORCINOL SUCCIN-AS;;;;;EIN : 
j^( 3^ 4_dimethyl phenyl) dibromo resorcinol succin-as-ein "j 

The dye (3,4-dimethyl phenyl) resorcinol succin-as-ein 
(l.Og) was brominated and the product was extracted and purified 
in the similar way as described in the bromination of (4-amino 
3 -chloro phenyl) resorcinol succin-as-ein (page 24P) , yield 0 .85g. 

The dark brown dye, m,p.l50-15l®C, is solubl-e in 
benzene, ether, acetone, methanol and chloroform. 

Anal. for. * C 3 _eHj_gBr 204 (Mol.wt.456) 


Calc. 


t Br, 35.09? 


Found i Br, 35.00? 


CAUSTIC POTASH TREATMENT OF (3,4-DIMETHYL PHENYL) 

RESORCINOL SUCCIN-AS-EIN S 

Potassium hydroxide fusion of the dye (l.Og) was 
carried out in a similar manner as in the case of (4-amino 
3-chloro phenyl) resorcinol succin-as-eins (page 241) .Following 
three residues obtained were identified. 






K0&4,aufe ixji wag4 identiiioci aa unrevjcted ret-iidx'ial dye 

from its colour reactions* It was further confirmed by mixed 
melting point determination with the original dye. 


It was found to be acidic, m.p, 98~99°C, gave positive 
test for carboxylic acid and was identified to be ^-(3, 4-dimethyl 
benzoyl) propionic acid and confirmed by mixed melting point 
determination and superimposition of IR spectra with the 
authentic sample. 


The compound, m.p. 110 C gave violet blue colour with 
ferric chloride and responded fluoroscein test with phthalic 
anhydride. It reduced Pehling's solution and Tollen's reagent. 
The melting point did not show any depression when mixed with 
the authentic sample of resorcinol. It v/as inferred to be 


The acetylation, bromination and caustic pc 
of the resorcinol dye are given in chart G (page 120 ) 
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MELTING POINT, SHADE, COLOUR IN DIFFERENT l^IEDIUMS AID 
ABSORPTION MAXIMA OP THE DYES OBTAINED FROM DIFFERENT 
ACIDS DESCRIBED IN THE THESIS ARE GIVEN IN TABULAR FORM . 

Notes G.F. = Green Fluorescence ; D = Decomposed, 

(A) x-max of P henolphthalein 550nm ( alk. medium) j Fluorescein 
460nm (neutral medium), SOOnm ( alk, medium) ; Eosine 530nm 
(neutral and alkaline medium) ,’ were determined, 

(b) X-max of Phthalein analogues of tetra chloro Phthalic 
anhydride ; 

Phenolphthalein analogues 585nm ( alk. medium) . Fluorescein 
analogue 470nm and SOOnm (neutral medium) , 520nm (alk, 
medium) ; Eosin analogue 520nm and 560nm (neutral medium) , 

550nm (alk, medium) were determined, 

Qf Phthale in analogues of 3-Nitro Phthalic anhydride ; 
Phenolphthalein analogue, 560nm (alkaline medium); Fluorescein 
analogue, 480nm (neutral medium) , SlOnm (alkaline medium) , - 
Eosine analogue 530nm (neutral medium) , 540nm (alkaline 
medium) were determined, 

Vniax of Succinein analogues ; 

Fluorescein analogues, 480-485nm (neutral medium) ; 490-500nm 
(alkaline medium) , 
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